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SOLVAY MINERALS INC
GREEN RIVER WYOMING

Client Reference No 4500024582

CAE Project No 8190-1

PROJECT OVERVIEW

Solvay Minerals contracted Clean Air Engineering to perform an air emissions test

program for gas fired calciners CA and for gas fired calciner CA-3 The purpose

of the test program was to gather baseline emissions data at an increased feed rate The

test program quantified total non-methane hydrocarbons nitrogen oxides carbon

monoxide and particulate in the exhaust gas of the calciners The testing took place at the

CA-3 Calciner Stack on January 21 1998 and at the CA Calciner Stack January

22 1998 EPA Methods performed were 1-5/202 7E 10 18 and 25A

Coordinating the field testing were

Potter Solvay Minerals Inc

Brown Solvay Minerals Inc

Hynes Clean Air Engineering

Source identifications are shown in Table 1-1 and Table 1-2

Table 1-1
CA-3 Calciner Profile

Unit Identification Number AQD No 48 CA-3

Process

Fuel

Heat Content

Stack Height

Stack Diameter

Diameters to Upstream Disturbance

Diameters to Downstream Disturbance

Pmnary Control Equipment

Calciner

Natural Gas

1061 Btulft3

180 feet

125.5 inches

Approximately 9.0

Approximately 5.5

Flakt ESP

Table 1-2
CA l2 Calciner Profile

Unit Identification Number AQD No 17 CA
Process

Fuel

Heat Content

Stack Height

Stack Diameter

Diameters to Upstream Disturbance

Diameters to Downstream Disturbance

Primary Control Equipment

Calciner

Natural Gas

1060 Btu/ft3

180.5 feet

144 inches

Approximately 3.6

Approximately 4.4

2-Buell ESP

Chemical abstract service CAS numbers and molecular weights are listed in Table 1-3

11

Revision SOLVAY2016_6_002179



SOLVAY MINERALS INC Client Reference No 4500024582

GREEN RIVER WYOMING CAE Project No 8190-1

PROJECT OVERVIEW

Table 1-3

ComDound CAS Numbers

Compound Name Molecular Weight CAS No

Nitrogen Oxides NOr
Carbon Monoxide CU
THCs as propane
Methane

46.01

28.01

44.09

16.04

10 102-44-0

630-08-0

74-98-6

74-82-8

Ta

Summary
ble 1-4
of Test Results

Source
Constituent

CA-3 Calciner

Particulate total inorganic

Sampling
Method

EPA 5/202

Average
Concentration

ppmdv

N/A

Average
Emission
Ib/hr

4.0

Average
Emission

lb/ton of trona

0.0219

Total Hydrocarbons

as propane EPA 25A 297.7 54.3 0.8337

Methane EPAM18 359.3 67.7 0.3660

Total Non-Methane

Hydrocarbons EPAM 1825A -- 86.5 0.4676

Nitrogen Oxides EPAM7E 22.7 12.2 0.0662

Carbon Monoxide EPAM1O 761.6 250.7 1.3549

CA Calciner Stack

EPA 5/202 N/A 8.3 0.0287Particulate total inorganic

Total Hydrocarbons

aspropane EPAM25A 376.1 461.7 1.5885

Methane EPAM18 685.1 306.3 1.0535

Total Non-Methane

Hydrocarbons EPAM 1825A -- 155.4 0.5351

Nitrogen Oxides EPAM7E 3.6 4.6 0.0157

CarbonMonoxide EPAM1O 1131.5 882.9 3.0385

The test conditions and results of analysis are presented in Tables 2-1 through 2-6 on

pages 2-1 through 2-6

Revision _______________________
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SOLVAY MINERALS INC Client Reference No 4500024582

GREEN RIVER WYOMING CAE Project No 190-1

RESULTS 2-1

Table 2-1

CA-3 Calciner Stack Particulate

Run No Average

Date 1998 January 21 January 21 January 21

Start Time approx 0955 1145 1324

Stop Time approx 1104 1254 1431

Process Conditions1

Feed Rate tons/br 185 183 187 185

Fuel flow scfm 2980 2954 2975 2969

Gas Conditions

T3 Temperature 312 314 315 314

Moisture volume 30.29 30.03 29.88 30.07

02 Oxygen dryvolume% 11.3 11.4 11.3 11.3

CO2 Carbon dioxide dry volume 11.5 11.5 11.5 11.5

Volumetric Flow Rate

Oa Actual conditions acfm 199500 200200 201600 200400

Standard conditions dscfm 75040 75.370 75930 75450

Front Half Particulate

Concentration gr/dsct 0.0011 0.0021 0.0025 0.0019

Emission rate lb/br 0.7 1.4 1.6 1.2

Emission rate lb/ton of trona 0.0039 0.0075 0.0088 0.0067

Back Half Organic Particulate

gr/dsct 0.0291 0.0244 0.0253 0.0263

Emission rate lb/br 18.7 15.8 16.5 17.0

Emission rate lb/ton of trona 0.1009 0.0861 0.0883 0.0918

Back Half Inorganic Particulate

Concentration gr/dscf 0.0041 0.0047 0.0042 0.0043

Emission rate lb/br 2.7 3.0 2.7 2.8

Emission rate lb/ton of trona 0.0143 0.01 66 0.0145 0.0151

Back Half Total Particulate

Concentration gr/dscf 0.0332 0.0291 00295 0.0306

Emission rate lb/br 21.3 18.8 19.2 19.8

Emission rate lb/ton of trona 0.12 0.10 0.10 0.1069

Front and Back Half Inorganic Particulate

Concentration gr/dscf 0.0053 0.0068 0.0067 0.0063

Emission rate lb/br 3.4 4.4 4.4 4.0

Emission rate lb/ton of trona 0.0183 0.0240 0.0233 0.0219

Process conditions provided by Solvay Minerals Inc

Revision _______________________SOLVAY2016_6_002182



SOLVAY MINERALS INC Client Reference No 4500024582

GREEN RIVER WYOMING CAE Project No 8190-1

RESULTS 2-2

Table 2-2
CA-3 Calciner Stack Total Non-Methane Hydrocarbons

Run No Average

Date 1998 January 21 January 21 January 21

Start Time approx 0955 1145 1324

Stop Time approx 1055 1245 1424

Process Conditions1

Feed rate ton/hr 185 183 187 185

Fuel flow scfm 2980 2954 2975 2969

Gas Conditions2

T9 TemperatureF 312 314 315 314

02 Oxygen dryvolume% 11.3 11.4 11.3 11.3

CO2 Carbon Dioxide dry volume 11.5 11 .5 11 .5 11.5

B0 Moisture volume 30.29 30.03 29.88 30.07

std Standard conditions dscfm 75040 75370 75930 75447

Total Hydrocarbons as orooane

Concentration ppmdv 300.7 284.4 308.1 297.7

Emission rate lb/hr 155.0 147.2 160.6 154.3

Emission rate lb/ton of trona 0.8367 0.8034 0.8608 0.8337

Methane

Concentration ppmdv 357.9 342.4 377.6 359.3

Emission rate Ib/hr 67.1 64.5 71.6 67.7

Emission rate lb/ton of trona 0.3623 3.3519 0.3839 0.3660

Total Non-Methane Hydrocarbons

Emission rate lb/hr 87.9 82.7 89.0 86.5

Emission rate lb/ton of trona 0.4744 0.4515 0.4770 0.4676

Process conditions provided by Solvay Minerals Inc

Gas conditions obtained trom concurrent Method 5/202 testing

Revision _______________________SOLVAY2016_6_002183



SOLVAY MINERALS INC Client Reference No 4500024582

GREEN RIVER WYOMING CAE Project No 8190-1

RESULTS 2-3

Table 2-3
CA-3 Calciner Stack Nitrogen Oxides Carbon Monoxide

Run No Average

Date 1998 January 21 January 21 January 21

Start Time approx 0955 1145 1324

Stop Time approx 1055 1245 1424

Process Conditions1

Feed rate ton/hr 185 183 187 185

Fuel flow scfm 2980 2954 2975 2969

Gas Conditions2

T3 TemperatureF 312 314 315 314

02 Oxygendryvolume% 11.3 11.4 11.3 11.3

CO2 Carbon Dioxide dry volume 11.5 11 .5 11 .5 11.5

B0 Moisture volume 30.29 30.03 29.88 30.07

std Standard conditions dscfm 75040 75370 75930 75.447

Nitrogen Oxides

Concentration ppmdv 23.5 23.5 21 .0 22.7

Emission rate lb/hr 12.7 12.7 11.4 12.2

Emission rate lb/ton of trona 0.0683 0.0692 0.0611 0.0662

Carbon Monoxide

Concentration ppmdv 733.2 753.5 798.2 761.6

Emission rate lb/hr 240.0 247.7 264.4 250.7

Emission rate lb/ton of trona 1.2958 .3521 1.4168 1.3549

Process conditions provided by Solvay Minerals Inc

Gas conditions obtained from concurrent Method 5/202 testing

Revision ________________________SOLVAY2016_6_002184



SOLVAY MINERALS INC Client Reference No 4500024582

GREEN RIVER WYOMING CAE Project No 8190-1

RESULTS 2-4

Table 2-4
CA Calciner Stack Particulate

Run No Average

Date 1998 January 22 January 22 January 22

Start Time approx 0855 1105 1250

Stop Time approx 1004 1211 1404

Process Conditions1

Feed rate tons/hr 295 289 287 290

Fuel flow scfm 5845 5658 5602 5702

Gas conditions

T8 Temperature 336 337 339 337

B\%0 Moisture volume 23.75 22.73 22.57 23.02

02 Oxygen dry volume 13.4 13.8 13.8 13.7

CO2 Carbon dioxide dry volume 8.4 8.0 8.0 8.1

Volumetric Flow Rate

Actual conditions actm 446600 435300 451400 444400

Standard conditions dscfm 178600 176.100 182700 179100

Front Halt Particulate

Concentration gr/dscf 0.0021 0.0027 0.001 0.0022

Emission rate lb/hr 3.2 4.0 2.6 3.3

Emission rate lb/ton of trona 0.0110 0.01 39 0.0092 0.0114

Back Half Organic Particulate

Concentration gr/dscf 0.0182 0.0285 0.0174 0.0214

Emission rate lb/hr 27.9 43.0 27.2 32.7

Emission rate lb/ton of trona 0.0946 0.1487 0.0948 0.1127

Back Half lnorganic Particulate

Concentration gr/dscf 0.0031 0.0044 0.0024 0.0033

Emission rate lb/hr 4.7 6.6 3.8 5.0

Emission rate lb/ton of trona 0.0161 0.0228 0.0131 0.0173

Back Half Total Particulate

Concentration gr/dscf 0.0213 0.0328 0.0198 0.0247

Emission rate lb/hr 32.7 49.6 31.0 37.7

Emission rate lb/ton of trona 0.1107 0.1715 0.1080 0.1300

Front and Back Halt Inorganic Particulate

Concentration gr/dscf 0.0052 0.0070 0.0041 0.0054

Emission rate lb/hr 8.0 10.6 6.4 8.3

Emission rate lb/ton of trona 0.0271 0.0367 0.0223 0.0287

Process conditions obtained from Solvay Minerals Inc

Revision _______________________
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SOLVAY MINERALS INC Client Reference No 4500024582

GREEN RIVER WYOMING CAE Project No 8190-1

RESULTS 2-5

Table 2-5
CA 12 Calciner Stack Total Non-Methane Hydrocarbons

Run No Average

Date 1998 January 22 January 22 January 22

Start Time approx 0854 1107 1249

Stop Time approx 0954 1207 1349

Process Conditions1

Feed rate tons/hr 295 289 287 290

Fuel flow scfm 5845 5658 5602 5702

Gas Conditions2

Temperature 336 337 339 337

02 Oxygen dry volume 13.4 13.8 13.8 13.6

CO2 Carbon Dioxide dry volume 8.4 8.0 8.0 8.1

B0 Moisture volume 23.75 22.73 22.57 23.02

std Standard conditions dscfm 178600 176100 182700 179133

Total Hydrocarbons as orooane

Concentration ppmdy 401.6 416.2 310.3 376.1

Emission rate lb/hr 492.6 503.3 389.3 461.7

Emission rate lb/ton of trona .6683 .7406 1.3568 1.5885

Methane

Concentration ppmdv 788.7 662.0 604.5 685.1

Emission rate lb/hr 351.9 291.2 275.9 306.3

Emission rate lb/ton oftrona 1.1918 1.0071 0.9615 1.0535

Total Non-Methane Hydrocarbons

Emission rate lb/hr 140.7 212.1 113.4 155.4

Emission rate lb/ton of trona 0.4765 0.7335 0.3952 0.5351

Process conditions obtained from Solvay Minerals Inc

Gas conditions obtained from concurrent Method 5/202 testing

Revision _______________________SOLVAY2016_6_002186



SOLVAY MINERALS INC Client Reference No 4500024582

GREEN RIVER WYOMING CAE Project No 8190-1

RESULTS 2-6

Table 2-6
CA 12 Calciner Stack Nitrogen Oxides Carbon Monoxide

Run No Average

Date 1998 January 22 January 22 January 22

Start Time approx 0854 1107 1249

Stop Time approx 0954 1207 1349

Process Conditions1

Feed rate tons/hr 295 289 287 290

Fuel flow scfm 5845 5658 5602 5702

Gas Conditions2

Temperature 336 337 339 337

02 Oxygen dry volume 13.4 13.8 13.8 13.6

CO2 Carbon Dioxide dry volume 8.4 8.0 8.0 8.1

B0 Moisture volume 23.75 22.73 22.57 23.02

0std Standard conditions dscfm 178600 176100 182700 179133

Nitrogen Oxides

Concentration ppmdv 4.2 3.1 3.4 3.6

Emission rate lb/hr 5.4 3.9 4.4 4.6

Emission rate lb/ton of trona 0.0183 0.01 33 0.0154 0.0157

Carbon Monoxide

Concentration ppmdv 1189.3 1212.7 992.4 1131.5

Emission rate lb/hr 926.5 931.5 790.9 882.9

Emission rate lb/ton of trona 3.1379 3.2215 2.7561 3.0385

Process conditions obtained from Solvay Minerals Inc

Gas conditions obtained from concurrent Method 5/202 testing
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SOLVAY MINERALS INC Client Reference No 4500024582

GREEN RIVER WYOMING CAE Project No 8190-1

DESCRIPTION OF INSTALLATION 3-1

Solvay Minerals Inc located near Green River Wyoming is mine and refinery with

corporate offices in Houston Texas Soda ash operations at the Green River Wyoming

facility began initial production in May of 1982 On May 27 1992 Solvay S.A of

Belgium purchased the Green River facilities from Tenneco Inc and changed the name

to Solvay Minerals Inc

The primary raw material for the Green River facility is sodium sesquicarbonate which is

commonly referred to as trona The trona is mined at the plant site from an ore bed

located 1500 feet below the surface The trona is hoisted to the surface before refining

into soda ash and other sodium-based products

The caustic/sulfite system is fed unfiltered saturated sodium carbonate solution from the

soda ash process Insolubles are separated by settling and filtration At this point the

caustic carbonate liquor is reacted with lime forming caustic soda The remaining sodium

carbonate liquor is reacted with sulfur dioxide forming sodium sulfite At the completion

of the refining process the caustic soda and the sodium sulfite are stored pending

shipment

The trona that is fed to the soda ash calciners is heated resulting in thermal calcination of

the sodium sesquicarbonate forming crude soda ash The crude soda ash is dissolved

in water and the insolubles are separated from the solution by settling and filtration The

insolubles are disposed of in the mine void The high-purity saturated solution of sodium

carbonate is then fed to crystallizers where large amount of water is removed and

sluny of sodium carbonate monohydrate crystals is formed This slurry is then further

dewatered and washed by series of cyclones and centrifuges The resulting

monohydrate crystals are fed through dryers forming high quality soda ash which then

is ready for storage and shipment

The facility is equipped with baghouses scrubbers and electrostatic precipitators ESP to

control emissions

schematic of the process shown in Figure 3-1

Revision
______________________SOLVAY2016_6_002189
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SOLVAY MINERALS INC Client Reference No 4500024582

GREEN RIVER WYOMING CAE Project No 8190-1

METHODOLOGY 4-1

The sampling followed procedures as detailed in U.S Environmental Protection Agency

EPA Methods 3A 7E 10 18 and 25A The following table summarizes the

methods and their respective sources

Table 4-1

Summary of Sampling Procedures

Title 40 CFR Part 60 Appendix
Method Sample and Velocity Traverses for Stationary Sources

Method Determination of Stack Gas Velocity and Volumetric Flow Rate Type Pitot Tube
Method 3A Determination of Oxygen and carbon Dioxide Concentrations in Emissionsfrom

Stationary Sources Instrumental Analyzer Procedure
Method Determination of Moisture Content in Stack Gases
Method Determination of Particulate Emissions from Stationary Sources

Method 7E Determination of Nitrogen Oxides Emissions from Stationary Sources Instrumental

Analyzer Procedure
Method 10 Determination of Carbon Monoxide Emissionsfrom Stationary Sources

Method 25A Determination of Total Gaseous Organic Concentrations using Flame Ionization

Analyzer FIA

Title 40 CFR Part 51 Appendix
Method 202 Determination of Condensible Particulate Emissions from Stationary Sources

These methods appear in detail in Title 40 of the Code of Federal Regulations CFR

Major aspects of the sampling recovery and analytical procedures are summarized on

pages 4-2 through 4-12

All equipment was calibrated at the Clean Air Engineering laboratory prior to shipment to

the job site post calibration was performed on each meter box at the conclusion of

testing to verify that calibration was maintained throughout the test program Calibration

sheets can be found in Appendix Section

Revision SOLVAY2016_6_002192



SOLVAY MINERALS INC
GREEN RIVER WYOMING

Client Reference No 4500024582

CAE Project No 8190-1

METHODOLOGY
SAMPLING POINT DETERMINATION

Sampling point locations were determined according to EPA Method

Table 4-2 outlines the sampling point configurations Figure 4-1 through 4-2 illustrate

the sampling points and orientation of sampling ports for each of the sources tested in the

program

Table 4-2
Sam DIflg Points

Location constituent Method

Run

No Ports

Points

per Port

Minutes

per Point

Total

Minutes Figure

CA-a Stack Particulate1 51202 1-3 60 4-1

CA 12 Stack Particulate1 5/202 1-3 2.5 60 4-2

Gaseous compounds were continuously sampled from the approximate center of each stack

4-2

Revision SOLVAY2016_6_002193



SOLVAY MINERALS INC
GREEN RIVER WYOMING

Client Reference No 4500024582

CAE Project No 8190-1

METHODOLOGY

SAMPLING POINT DETERMINATION CONTINUED

Figure 4-1 CA-3 Calciner Stack Particulate Sampling Point Determination

EPA Method

125.5 in

4-3

Port

North

Gas Flow

Out of Page

______________ Port to Point Distance in
37.1

18.3

5.5

Diameters to upstream disturbance 9.0 Limit 2.0

Diameters to downstream disturbance 5.5 Limit 0.5

Port

Sampling Point

Revision SOLVAY2016_6_002194



SOLVAY MINERALS INC
GREEN RIVER WYOMING

Client Reference No 4500024582

CAE Project No 8190-1

METHODOLOGY _________
SAMPLING POINT DETERMINATION CONTINUED

36.0

25.5

17.0

9.6

3.0

Port

4-4

144.0 in

Port

Port

North

Gas Flow

Out of Page

Port

Port to Point Distance in
51.3

Sampling Point

Diameters to upstream disturbance 3.6
Diameters to downstream disturbance 4.4

Limit 2.0

Limit 0.5

Figure 4-2 CA 12 Calciner Stack Particulate Sampling Point Determination

EPA Method
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SOLVAY MINERALS INC Client Reference No 4500024582

GREEN RIVER WYOMING CAE Project No 8190-1

METHODOLOGY 4-5

VELOCITY AND VOLUMETRIC FLOW RATE EPA METHOD

EPA Method was used in conjunction with particulate testing to determine the gas

velocity and flow rate at each Calciner Stack Figure 4-3 includes the components of the

EPA Method sampling apparatus

Each set of velocity determinations included the measurement of gas velocity pressure

and gas temperature at each of the EPA Method traverse points The velocity pressures

were measured with Type pitot tube Gas temperature measurements were made

using Type thermocouple and digital pyrometer

MOISTURE CONTENT EPA METHOD

The flue gas moisture content at the Calciner Stack locations was determined in

accordance with EPA Method in conjunction with particulate testing Figure 4-3

includes the components of the EPA Method sampling apparatus The gas moisture

was determined by quantitatively condensing the water in chilled impingers The amount

of moisture condensed was determined gravimetrically dry gas meter was used to

measure the volume of gas sampled The amount of water condensed and the volume of

gas sampled were used to calculate the gas moisture content in accordance with EPA
Method

Revision SOLVAY2016_6_002196



SOLVAY MINERALS INC Client Reference No 4500024582

GREEN RIVER WYOMING CAE Project No 8190-1

METHODOLOGY 4-6

TOTAL PARTICULATE AND BACK HALF CONDENSIBLES
COMBINED EPA METHODS AND 202

EPA Method was used in conjunction with EPA Method 202 to measure total

particulate matter at the Calciner Stacks EPA Method measures particulate collected in

nozzle probe connecting glassware and filter EPA Method 202 measures the

condensible particulate matter collected in the impinger assembly

Figure 4-3 illustrates the EPA Method 5/202 sampling apparatus which was used The

sampling apparatus consisted of glass lined temperature-controlled probe equipped with

Type pitot tube for measuring stack gas flow rate and sharp-edged glass button-

hook nozzle The exit of the probe was connected to high efficiency glass fiber filter

supported in glass filter holder inside an oven

The exit of the filter holder connected to series of four full size impingers The first

three impingers each contained 100 milliliters of distilled water The fourth contained

tarred quantity of silica gel The impingers were maintained at temperature below 68F
for the duration of each test In accordance with EPA Method 202 requirements all

glassware was cleaned prior to testing with soap and water rinsed with water acetone

and fmally methylene chloride

Procedures for selecting sampling locations and for operation of the apparatus were

derived from EPA Method 5/202 and associated EPA Methods through The

sampling apparatus was leak-checked before and after each test run Sampling was

performed at an isokinetic rate greater than 90% and less than 110%

Due to the flue gas desulfurization properties of soda ash and the processes being tested

for condensible particulate the sixty minute purge of the impingers was not required

At the conclusion of each test run the filter was removed from the filter holder and placed

in container No labeled petri dish Any particles adhering to the filter holder gasket

were also transferred to the dish The probe liner nozzle probe fittings and front half of

the filter holder was washed three times with distilled water to remove any particulate

matter or condensate These rinses were saved in the pre-cleaned glass sample container

No.2

The first three impinger catches were measured the weight recorded and the catch

transferred to container No The weight gain was added to the silica gel weight gain of

the fourth impinger to determine the stack gas moisture content The impingers and all

connecting glassware were rinsed twice with distilled water These rinses were added to

container No final rinse of the above components with methylene chloride was

saved in glass sample container No

Revision ______________________SOLVAY2016_6_002197



SOLVAY MINERALS INC Client Reference No 4500024582

GREEN RIVER WYOMING CAE Project No 8190-1

METHODOLOGY 4-7

TOTAL PARTICULATE AND BACK-HALF CONDENSIBLES

CONTINUED

Sample bottles were sealed shaken and labeled and the liquid level was marked At this

time approximately 200-ml of distilled water and methylene chloride were prepared for

analysis as reagent blanks

Particulate samples collected on the glass fiber filters were analyzed gravimethcally to

constant weight The front half washes were transferred to tarred beakers evaporated to

dryness and weighed to constant weights

The impinger water was extracted by adding the contents of the methylene chloride rinse

to the impinger water and separating the layers in separatory funnel Two additional

75 milliliter portions of methylene chloride were added to the funnel to complete the

extraction The organic extract fraction was then placed into tarred beaker and

evaporated at room temperature to dryness It was then desiccated for 24 hours and

weighed to constant weight The aqueous inorganic fraction was taken to dryness at

slightly elevated temperature and allowed to air dry at room temperature The residue

was desiccated for 24 hours and weighed to constant weight The weight differentials

for the organic and inorganic fractions were combined to determine the total condensible

particulate matter

The particulate analysis was performed by Clean Air Engineering located in Denver

Colorado and Palatine illinois
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METHODOLOGY
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Figure 4-3 Particulate Sampling Apparatus EPA Method 51202
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METHODOLOGY
CONTINUOUS EMISSIONS MONITORING

Monitoring of nitrogen oxides N0 carbon monoxide CO and total hydrocarbons

THC emissions at the Calciner Stacks was performed using combination of EPA
Methods 7E 10 and 25A In addition to the pollutant monitoring oxygen 02 and

carbon dioxide C01 concentrations were also monitored using EPA Method 3A gas

sample was continuously extracted from the stack and delivered to series of gas

analyzers which measured the pollutant or diluent concentrations in the gas The

analyzers were calibrated on-site using certified mixtures of calibration gases

Figure 4-4 contains general schematic of the continuous emissions monitoring CEM
system The system utilized heated stainless steel probe for gas withdrawal The end

of the probe was connected to heated Teflon sample line which delivered the sample

gases from the stack to the CEM system The heated sample line was designed to

maintain the gas temperature above 250F in order to prevent condensation of stack gas

moisture within the line

Table 4-3 lists the analyzers used to perform the continuous emissions monitoring

Table 4-3

Gas Analyrs

GAS METHOD REFERENCE ANALYZER PRINCIPLE OF
MANUFACTURER OPERATION

02 EPA3A Servomex 1420B Paramagnetic

002 EPA 3A Fuji ACS 3300 NDIR

NQ
00

EPA 7E

EPA 10

TECO 10

TECO 48

Chemiluminescence

Gas Filter Correlation NDIR

TI-IC EPA 25A J.U.M Engineering VE-7 Flame Ionization Detection FID

Detennination of 02 CO2 N0 and CO Concentrations

EPA Methods 3A 7E and 10

Before entering the analyzers the gas sample was split into two streams One stream

passed directly into refrigerated condenser which cooled the gas to approximately 35F

to remove the stack gas moisture After passing through the condenser the dry gas

entered Teflon-head diaphragm pump and flow control panel which delivered the gas

in series to the 02 CO2 NO and CO analyzers Each of these analyzers measured the

respective gas concentrations on dry volumetric basis

Determination of THC Concentrations EPA Method 25A

The other gas stream remained heated and was transported through Teflon line directly

into the THC analyzer which measured the gas on wet volumetric basis The THC

analyzer contained separate heated pump for gas delivery

4-9
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METHODOLOGY _______
CONTINUOUS EMISSIONS MONITORING CONTINUED

No Gas

02
C02
NOX
co
ThC
CH4

Range Used

0-25

0-20

0-500

0-1750

0-1000

na

4-10

Calibration

Gases

Computerized Data

Acquisition System

DAS

Sample

By-pass

Calibration Gas Concentrations

0% 10.2% 21.4%

0% 10.4% 18.5%

ppm 227.0 ppm 456.0 ppm
ppm 598.7 ppm 1515.0 ppm
ppm 283.0 ppm 472.5 ppm 852.2 ppm
ppm 249.5 ppm 551.0 ppm 905.2 ppm

Monitor

Servomex 14206

Fuji ACS 3300

TECO 10

TECO 48

J.U.M Engineering VE-7

HP-GC/FID

Printer

Figure 4-4 CEM Apparatus EPA Methods 3A 6C 7E 10 and 25A

Revision SOLVAY2016_6_002201



SOLVAY MINERALS INC Client Reference No 4500024582

GREEN RIVER WYOMING CAE Project No 8190-1

METHODOLOGY 4-1

CONTINUOUS EMISSIONS MONITORING CONTINUED

Each of the analyzers was calibrated according to the respective reference method

procedures Before testing each analyzer was checked for calibration error by

introducing zero mid-level and high-level certified calibration gas directly into the

analyzer All of the reference method criteria for calibration error were demonstrated for

each analyzer before testing could proceed

EPA Protocol No certified calibration mixtureswere used to calibrate the analyzers

The THC analyzer was calibrated with propane All calibration gases were blended with

nitrogen

Before and after each of the three test runs the zero gas and one up-scale gas for each

analyzer was introduced into the sampling line at the exit of the heated probe to check for

sampling system bias and calibration drift The demonstration of reference method

criteria for bias pre- and post-test and calibration drift was required for valid test run

The results of the pre-test and post-test bias checks were used to correct the average flue

gas concentration measured during each test run for analyzer drift during that period
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METHODOLOGY 4-12

METHANE EMISSIONS TESTING EPA METHOD 18

Methane concentrations Calciner Stacks were determined using an onsite gas

chromatograph GCwhich was operated in accordance to EPA Method 18 sample

was continuously extracted from the stack and injected into the GC about once every 10

minutes during the test run The IC was equipped with Flame Ionization Detector

FID which measure the methane concentrations on wet basis The GC was calibrated

on-site using certified mixtures of calibration gases

Figure 4-4 illustrates the CEM and methane monitoring system set up As can be seen in

the ifiustration the THC analyzer and the GC shared the same sampling system which is

described on Page 4-9

The gas stream remained heated and was transported to the Hewlett Packard Benchtop

Gas Chromatograph until it was injected into the GC through gas sampling valve

The GC was calibrated according to the reference method procedures using EPA certified

gas mixturesof methane in air Before testing the GC was calibrated by injecting three

calibration gases directly into the GC to develop calibration curve Then three recovery

checks were performed by running calibration gas through the entire sample system

before being injected into the GC To be acceptable the three recovery checks had to be

within 5% of the direct injection calibration mean value GC calibration data is in

Appendix of this report

Data from the chromatographs was first reduced by identifying the methane peak Peaks

from the sample gas were matched with retention time of the peaks from the methane

calibration gas computer integrator was used to determine the areas under the peaks

which was used to calculated the methane concentration in ppm
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SAMPLE CALCULATIONS
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GREEN RIVER WYOMING CAE Project No 8190-1

SAMPLE CALCULATIONS
CA-3 CALCINER STACK RUN

The tables presenting the results are generated electronically from raw data It may not be possible to exactly duplicate these

results using calculator The reference method data results and all calculations are carried to sixteen decimal places

throughout The final table is formatted to an appropriate number of significant figures

Volume of water collected wscf

0.04707I4

0.04707248.0

11.67 wscf

Where

V1 total volume of liquid collected in impingers and silica gel ml
volume of water collected at standard conditions ft3

0.04707 conversion factor ft3/ml

Volume of gas metered standard conditions dscf

l7.64VJF 13.6
mit 46o7

17.6432.8223.64 2181.0145

46058
26.86dscf

Where

barometric pressure in Hg
Tm average dry gas meter temperature

Vm volume of gas sample through the dry gas meter at meter conditions ft3

volume of gas sample through the dry gas meter at standard conditions ft3

gas meter correction factor dimensionless

average pressure drop across meter box orifice in H20
17.64 conversion factor R/in Hg
13.6 conversion factor in H20/in Hg
460 to conversion constant
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SAMPLE CALCULATIONS CONTINUED

Sample gas pressure in Hg

PS

23.64i
13.6

23.6Oin.Hg

Where

barometric pressure in Hg
Pg sample gas static pressure in H20

absolute sample gas pressure in Hg
13.6 conversion factor in H20/in Hg

Actual vapor pressure in Hg1

PS
23.60 in Hg

Where

vapor pressure actual in Hg
absolute sample gas pressure in Hg

Moisture content

1msrd VWSSd

11.67

26.8611.67

0.3029

xlOO% 30.29%

Where

proportion of water vapor in the gas stream by volume

volume of gas sample through the dry gas meter at standard conditions ft3

VWd volume of water collected at standard conditions ft3

For effluent gas temperatures over 212T is assumed to be equal to
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SAMPLE CALCULATIONS CONTINUED

Saturated moisture content

23.60

23.60

1.0

xlOO% 100.0%

Where

proportion of water vapor in the gas stream by volume at saturated conditions

P5 absolute sample gas pressure in Hg
vapor pressure actual in Hg

Whichever moisture value is smaller is used for B0 in the following calculations

Molecular weight of dry gas stream lbflbmole

-M co2M p2 coN2
CO

100 100 100

44.011.5 32.011.3 28.0
77.2

100 100 100

30.29
lb

lb mole

Where

Md dry molecular weight of sample gas lbllb.mole

M0 molecular weight of carbon dioxide lbllbmole

M0 molecular weight of oxygen lbflbmole

McoN molecular weight of carbon monoxide and nitrogen lb/lbmole

CO2 proportion of carbon dioxide in the gas stream by volume

07 proportion of oxygen in the gas stream by volume

CO-i-N2 proportion of carbon monoxide and nitrogen in the gas stream by volume

100 conversion factor
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SAMPLE CALCULATIONS CONTINUED

Molecular weight of sample gas lb/lbmole

Mj1 BWOMHOBWO

30.291 0.3029 8.00.3029

26.57
lb

lb mole

Where

EQQ proportion of water vapor in the gas stream by volume

Md dry molecular weight of sample gas lb/lbmole
molecular weight of water lb/lbmole

M3 molecular weight of sample gas wet basis lbIlbmole

Velocity of sample gas ft/sec

5.490 840.486

1383-t
sec

Where

velocity pressure coefficient dimensionless

pitot tube constant

molecular weight of sample gas wet basis lb/lbmole
P5 absolute sample gas pressure in Hg

average sample gas temperature

V3 sample gas velocity ftlsec

average square roots of velocity heads of sample gas in H20
460 to conversion constant

10 Total flow of sample gas acfm

Qa 60A3 Vc
6085.9038.7

199500 acfm

Where

A3 cross sectional area of sampling location ft2

volumetric flow rate at actual conditions acfm
V3 sample gas velocity ftlsec

60 conversion factor sec/mm
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SAMPLE CALCULATIONS CONTINUED

11 Total flow of sample gas dscfm

Qas1764O B0
460

199 50023.6017.641 0.3029

312460
75040 dscf.tn

Where

proportion of water vapor in the gas stream by volume

absolute sample gas pressure in Hg
volumetric flow rate at actual conditions acfm
volumetric flow rate at standard conditions dry basis dscfm

average sample gas temperature

17.64 conversion factor Rfin Hg
460 to conversion constant

12 Percent isokinetic

0.09450 460Vmstd

0.09450312 46026.86

23.60X38.7 6ol 0.3029

97.8%

Where
diameter of nozzle in

B0 proportion of water vapor in the gas stream by volume

percent of isokinetic sampling

absolute sample gas pressure in Hg
average sample gas temperature

volume of gas sample through the dry gas meter at standard conditions ft3

sample gas velocity ftlsec

total sampling time mm
0.09450 constant

460 to conversion constant
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SAMPLE CALCULATIONS CONTINUED

13 Total inorganic particulate concentration gr/dscf

15.43m
Csr/dsCf

If

msd

15.430.0092

26.86

0.0053
dscf

Where

Cdscf measured concentration in the gas stream gr/dscf
total amount of particulate matter collected corrected for applicable reagent blank

volume of gas sample through the dry gas meter at standard conditions ft3

15.43 conversion factor gr/g

14 Total inorganic particulate emission lb/hr

CgrlacfQstd60
lb/hr

7000

0.00537504060

hr

Where

CrIdscf measured concentration in the gas stream gr/dscf

emission rate lb/br

Qtd volumetric flow rate at standard conditions dry basis dscfm
60 conversion factor minlhr
7000 conversion factor grub

15 Total inorganic particulate emission lb/ton of trona

lb/hr

lb ronofirona

Feed rate tons hr

3.4

185

lb
0.0183trona

ton

Where

emission rate lb/br

IL The calculations for oxygen carbon dioxide nitrogen oxides carbon monoxide and total hydrocarbons are performed in similar

manner
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SAMPLE CALCULATIONS CONTINUED

16 Continuous emissions monitoring for total hydrocarbons drift corrected in ppmwv

C0IC0f Cma
gas avg

2083 4.94.9 283.0

282.9279A-4.94.9
209.6 ppmwv

Where

Cgas concentration corrected for drift ppmwv
Cayg measured concentration in the gas stream ppmwv

actual concentration of the upscale calibration gas ppm
initial system calibration bias check response for the upscale calibration gas ppm
final system calibration bias check response for the upscale calibration gas ppm
initial system calibration bias check response for the zero gas ppm

C0f final system calibration bias check response for the zero gas ppm

17 Continuous emissions monitoring for total hydrocarbons as propane moisture corrected to ppmdv2

Cppmwv
ppmdv B0

209.6

10.3029

300.7 ppindv

Where

proportion of water vapor in the gas stream by volume

Cppmdv concentration calibrated for drift ppmdv
Cpmwv concentration calibrated for drift ppmwv

The cakulations for oxygen carbon dioxide nitrogen oxides carbon monoxide and total hydrocarbons are performed in similar

manner

Thc calculations for methane are performed in similarmanner
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SAMPLE CALCULATIONS CONTINUED

18 Continuous emissions monitoring for total hydrocarbons lb/hr

Cpprn MC3H8 Q56o
lb/hr

385.3106

300.744.097504060

385.3106

155.0

wIiere

hr

measured concentration in the gas stream ppmdv
Elb emission rate lbfhr

volumetric flow rate at standard conditions dry basis dscfm

M3Hs molecular weight of total hydrocarbons

10 conversion factor ppm
385.3 conversion factor fVIlbmole
60 conversion factor min/hr

19 Total non-methane hydrocarbons lb/hr

Ejb/h Elb/hrTHcsElb/hrmetJne

155.067.l
87.9 lb/hr total non methane hydrocarbons

Where

Elb emission rate lb/hr-total non-methane hydrocarbons
emission rate total hydrocarbons

EIb methane
emission rate methane

The calculations for nitrogen oxides carbon monoxide methane and total hydrocarbons are performed in similarmanner using

their respective molecular weights
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SAMPLE CALCULATIONS CONTINUED

METHOD 18 SAMPLE CALCULATIONS
CA-3 CALCINER STACK RUN

METHANE

20 Calibration standard G.C response factor ppmlunits of area

Fr

249.5

388574

6.42 04 ppm units of area

Where

Fr calibration standard G.C response factor ppm/units of area

C3 concentration of calibration standard ppm
average peak area obtained from injects units of area

Note The above equation is used to obtain response factor for each calibration To calibrate the

G.C several calibrations with known concentrations are used calibration curve of concetration vs

area is then developed linear regression is used to determine the concentration from the peak area

as shown below

21 Concentration of analyte in gas stream per inject ppmwv-inject

Ab

3830407.47E12
l.56E03

246 ppmwv

Where
measured concentration of analyte in gas stream per inject ppmwv
peak area units of area

y-intercept from linear regression equation units of area

slope from linear regression equation units of arealppmwv
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SAMPLE CALCULATIONS CONTINUED

22 Concentration of analyte in gas stream per run ppmwv

CiC2 -I- ..

249.5 ppinwv

Where

average run concentration obtained from injects per run ppmwv
measured concentration of analyte in gas stream per inject ppmwv
number of injects
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PARAMETERS
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SOLVAY MINERALS INC
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CA-3 Calciner Stack

PARTICULATE
VELOCITY AND MOISTURE PARAMETERS

RunNo

Date 1998 January 21 January 21 January 21

Start Time approx 0955 1145 1324

Stop Time approx 1104 1254 1431

Sampling Conditions

Dry gas meter correction factor 1.0145 1.0145 1.0145

Pitot tube coefficient 0.84 0.84 0.84

P9 Static pressure in H20 -0.5 -0.5

Sample location area ft2 85.90 85.90 85.90

Barometric pressure in Hg 23.64 23.64 23.64

D1 Nozzle diameter in 0.310 0.310 0.310

02 Oxygendryvolume% 11.3 11.4 11.3

CO2 Carbondioxidedryvolume% 11.5 11.5 11.5

Liquid collected ml 248.0 253.1 253.8

Vm Volume metered meter conditions ft3 32.82 34.23 34.67

Tm Dry gas meter temperature 58 63 65

T9 Sample temperature 312 314 315

Al-I Meter box orifice pressure drop in H20 0.78 0.83 0.86

Total sampling time mm 60 60 60

Flow Results

VW$td Volume of water collected ft3 11.67 11.91 11.95

Vmstd Volume metered standard ft3 26.86 27.76 28.03

Sample gas pressure absolute in Hg 23.60 23.60 23.60

Vapor pressure actual in Hg 23.60 23.60 23.60

B0 Moisture in sample by volume 30.29 30.03 29.88

B5 Saturated moisture by volume 100.00 100.00 100.00

i/AP Velocity head Vn H20 0.486 0.487 0.490

Md MW of sample gas dry lb/lb-mole 30.29 30.30 30.29

MW of sample gas wet lb/lb-mole 26.57 26.60 26.62

Velocity of sample ft/sec 38.7 38.8 39.1

%l Isokinetic sampling 97.8 100.6 100.9

Volumetric flow rate actual acfm 199500 200200 201600

std Volumetric flow rate standard dscfm 75040 75370 75930
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SOLVAY MINERALS INC
CAE Project No 81 90-1

CA-3 Calciner Stack

CEM PARAMETERS

RunNo

Date 1998 January 21 January 21 January 21

Start Time approx 0955 1145 1324

Stop Time approx 1055 1245 1424

Gas Conditions

02 Oxygen dry volume 11.3 114 11.3

002 Carbon Dioxide dry volume 11.5 11.5 11.5

B0 Moisture in sample by volume 30.29 30.03 29.88

Volumetric 110w rate standard dscfm 75040 75370 75930

OXYGEN

Data Acquisition

Effluent gas concentration dry volume 11.2 11.2 11.2

Calibration Gases

Calibration bias check initial zero gas 0.0 -0.1 0.0

Cmi Calibration bias check initial upscale gas 10.1 10.1 10.1

Calibration bias check final zero gas -0.1 0.0 0.0

Calibration bias check final upscale gas 10.1 10.1 10.1

rna Actual concentration of upscale gas 10.20 10.20 10.20

Calculated Results

Cgas Concentration drift corrected dry volume 11.3 11.4 11.3

CARBON DIOXIDE

Data Acquisition

Effluent gas concentration dry volume 11.2 11.1 11.1

Calibration Gases

Calibration bias check initial zero gas 0.0 0.0 0.0

Cmi Calibration bias check initial upscale gas 10.1 10.1 10.1

Calibration bias check final zero gas 0.0 0.0 0.0

Cmt Calibration bias check final upscale gas 10.1 10.1 10.1

Cma Actual concentration of upscale gas 10.400 10.400 10.400

Calculated Results

Cgas Concentration drift corrected dry volume 11.5 11.5 11.5
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SOLVAY MINERALS INC
CAE Project No 8190-1

CA-3 Calciner Stack

CEM PARAMETERS

RunNo

Date 1998 January 21 January 21 January 21

Start Time approx 0955 1145 1324

Stop Time approx 1055 1245 1424

Gas Conditions

02 Oxygen dryvolume% 11.3 11.4 11.3

CO2 Carbon Dioxide dry volume 11.5 11.5 11.5

B0 Moisture in sample by volume 30.29 30.03 29.88

Volumetric flow rate standard dscfm 75040 75370 75930

TOTAL HYDROCARBONS as propane

Data Acquisition

Effluent gas concentration ppmwv 208.3 198.4 215.2

Calibration Gases

Calibration bias check initial zero gas -4.9 4.9 5.0

Cmi Calibration bias check initial upscale gas 282.9 279.4 280.8

Calibration bias check final zero gas 4.9 5.0 7.0

Cmf Calibration bias check final upscale gas 279.4 280.8 279.4

Actual concentration of upscale gas 283.0 283.0 283.0

Calculated Results

Cgas Concentration drift corrected ppmwv 209.6 199.0 216.0

Cyas Concentration moisture corrected ppnidv 300.7 284.4 308.1

Emissionratelb/hr 155.0 147.2 160.6

METHANE

Data Acquisition

Effluent gas concentration ppmwv 249.5 239.6 264.8

Calculated Results

Cgas Concentration moisture corrected ppmdv 357.9 342.4 377.6

Emission rate lb/hr 67.1 64.5 71.6
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SOLVAY MINERALS INC
CAE Project No 8190-1

CA-3 Calciner Stack

CEM PARAMETERS

RunNo

Date 1998 January 21 January 21 January 21

Start Time approx 0955 1145 1324

Stop Time approx 1055 1245 1424

Gas Conditions

02 Oxygendryvolume% 11.3 11.4 11.3

CO2 Carbon Dioxide dry volume 11.5 11.5 11.5

Moisture in sample by volume 30.29 30.03 29.88

Volumetric flow rate standard dscfm 75040 75370 75930

NITROGEN OXIDES

Data Acquisition

Effluent gas concentration ppmdv 24.4 24.6 22.1

Calibration Gases

Calibration bias check initial zero gas 0.4 1.1 0.9

Cmi Calibration bias check initial upscale gas 228.0 230.6 228.2

Calibration bias check final zero gas 1.1 0.9 1.3

Calibration bias check final upscale gas 230.6 228.2 227.7

Cma Actual concentration of upscale gas 2270 227.0 227.0

Calculated Results

Cgas Concentration drift corrected ppmdv 23.5 23.5 21.0

Emission rate lb/fir 12.7 12.7 11.4

CARBON MONOXIDE

Data Acquisition

Effluent gas concentration ppmdv 736.6 754.0 794.1

Calibration Gases

Calibration bias check initial zero gas 7.2 7.3 7.3

Cmi Calibration bias check initial upscale gas 603.0 602.7 598.5

Calibration bias check final zero gas 7.3 7.3 7.3

Calibration bias check final upscale gas 602.7 598.5 596.4

Actual concentration of upscale gas 598.7 598.7 598.7

Calculated Results

Concentration drift corrected ppmdv 733.2 753.5 798.2

Emission rate lb/hr 240.0 247.7 264.4
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SOLVAY MINERALS INC
CAE Project No 8190-1

CA Calciner Stack

PARTICULATE

VELOCITY AND MOISTURE PARAMETERS

RunNo

Date 1998 January 22 January 22 January 22

Start Time approx 0855 1105 1250

Stop Time approx 1004 1211 1404

Sampling Conditions

Dry gas meter correction factor 1.0145 1.0145 1.0145

Pitot tube coefficient 0.84 0.84 0.84

P9 Static pressure in H20 -0.3 43.2 43.2

Sample location area ft2 113.10 113.10 113.10

l%ar Barometric pressure in Hg 23.68 23.68 23.68

Nozzle diameter in 0.250 0.250 0.250

02 Oxygen dry volume 13.4 13.8 13.8

CO2 Carbon dioxide dry volume 8.4 8.0 8.0

Liquid collected ml 213.9 192.9 199.3

Volume metered meter conditions ft3 38.01 38.42 39.85

Tm Dry gas meter temperature 40 69 66

T5 Sample temperature 336 337 339

MI Meter box orifice pressure drop in H20 1.08 1.02 1.11

Total sampling time mm 60 60 60

Flow Results

VWStd Volume of water collected ft 10.07 9.08 9.38

Vmscd Volume metered standard ft3 32.32 30.87 32.19

P5 Sample gas pressure absolute in Hg 23.66 23.67 23.67

Vapor pressure actual in Hg 23.66 23.67 23.67

B0 Moisture in sample by volume 23.75 22.73 22.57

B5 Saturated moisture by volume lOOiOO 100.00 100.00

i/AP Velocity head Vn H2O 0.822 0.802 0.831

Md MW of sample gas dry lb/lb-mole 29.88 29.83 29.83

M5 MW of sample gas wet lb/lb-mole 27.06 27.14 27.16

V5 Velocity of sample ftlsec 65.8 64.1 66.5

%l lsokinetic sampling 100.1 96.9 97.4

Volumetric flow rate actual acfm 446600 435300 451 400

std Volumetric flow rate standard dscfm 178600 176100 182700
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SOLVAY MINERALS INC
CAE Project No 8190-1

CA Calciner Stack

CEM PARAMETERS

RunNo

Date 1998 January 22 January 22 January22

Start Time approx 0854 1107 1249

Stop Time approx 0954 1207 1349

Gas Conditions

02 Oxygen dry volume 13.4 13.8 13.8

CO2 Carbon Dioxide dry volume 8.4 8.0 8.0

B0 Moisture in sample by volume 23.75 22.73 22.57

Volumetric flow rate standard dscfm 178600 176100 182700

OXYGEN
Data Acquisition

Effluent gas concentration dry volume 13.2 13.6 13.6

Calibration Gases

Cd Calibration bias check initial zero gas -0.1 0.0 0.0

Cmi Calibration bias check initial upscale gas 10.1 10.1 10.1

Cd Calibration bias check final zero gas 0.0 0.0 0.1

Calibration bias check final upscale gas 10.1 10.1 10.0

Actual concentration of upscale gas 10.2 10.2 10.2

Calculated Results

Cgas Concentration drift corrected dry volume 13.4 13.8 13.8

CARBON DIOXIDE

Data Acquisition

Effluent gas concentration dry volume 8.3 7.8 7.9

Calibration Gases

Cd Calibration bias check initial zero gas 0.0 0.0 0.0

Cmi Calibration bias check initial upscale gas 10.2 10.2 10.2

Ce Calibration bias check final zero gas 0.0 0.0 0.0

Cmi Calibration bias check final upscale gas 10.2 10.2 10.2

Cma Actual concentration of upscale gas 10.4 10.4 10.4

Calculated Results

Cgas Concentration drift corrected dry volume 8.4 8.0 8.0

Revision
86
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SOLVAY MINERALS INC
CAE Project No 81 90-1

CA Calciner Stack

CEM PARAMETERS

RunNo

Date 1998 January 22 January22 January 22

Start Time approx 0854 1107 1249

Stop Time approx 0954 1207 1349

Gas Conditions

02 Oxygen dry volume 13.4 13.8 13.8

CO2 Carbon Dioxide dry volume 8.4 8.0 8.0

B0 Moisture in sample by volume 23.75 22.73 22.57

Volumetric flow rate standard dscfm 178600 176100 182700

TOTAL HYDROCARBONS as propane

Data Acquisition

Effluent gas concentration ppmwv 305.9 321.1 245.4

Calibration Gases

Calibration bias check initial zero gas -0.2 4.4 7.5

Cmi Calibration bias check initial upscale gas 286.5 279.2 287.3

Calibration bias check final zero gas 4.4 7.5 4.5

C1 Calibration bias check final upscale gas 279.2 287.3 288.6

Cma Actual concentration of upscale gas 283.0 283.0 283.0

Calculated Results

Cgas Concentration drift corrected ppmwv 306.2 321 .6 240.3

Cgas Concentration moisture corrected ppmdv 401.6 416.2 310.3

Emission rate lblhr 492.6 503.3 389.3

METHANE

Data Acquisition

Effluent gas concentration ppmwv 601.4 511.5 468.1

Calculated Results

Cgas Concentration moisture corrected ppmdv 788.7 662.0 604.5

Emission rate lblhr 351.9 291.2 275.9

Revision
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SOLVAY MINERALS INC
CAE Project No 81 90-1

CA Calciner Stack

CEM PARAMETERS

RunNo

Date 1998 January22 January22 January22

Start Time approx 0854 1107 1249

Stop Time approx 0954 1207 1349

Gas Conditions

02 Oxygen dry volume 13.4 13.8 13.8

002 Carbon Dioxide dry volume 8.4 8.0 8.0

Moisture in sample by volume 23.75 22.73 22.57

Volumetric flow rate standard dscfm 178600 176100 182700

NITROGEN OXIDES

Data Acquisition

Effluent gas concentration ppmdv 4.8 3.7 3.9

CaJibration Gases

Calibration bias check initial zero gas 0.4 0.8 0.7

Cmi Calibration bias check initial upscale gas 227.6 222.5 219.4

Calibration bias check final zero gas 0.8 0.7 0.5

Cmi Calibration bias check final upscale gas 222.5 219.4 223.9

Cma Actual concentration of upscale gas 227.0 227.0 227.0

Calculated Results

Cgas Concentration drift corrected ppmdv 4.2 3.1 3.4

Emission rate lb/br 5.4 3.9 4.4

CARBON MONOXIDE

Data Acquisition

Effluent gas concentration ppmdv 1160.2 1171.9 969.2s

Calibration Gases

Calibration bias check initial zero gas 7.3 5.0 4.9

Calibration bias check initial upscale gas 593.2 581.0 581.1

Calibration bias check final zero gas 5.0 4.9 7.3

Calibration bias check final upscale gas 581.0 581.1 593.2

Cma Actual concentration of upscale gas 598.7 598.7 598.7

Calculated Results

C9 Concentration drift corrected ppmdv 1189.3 1212.7 992.4

Emission rate lb/hr 926.5 931 .5 790.9

Revision 88
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SQL VAY MINERALS INC Client Reference No 4500024582
GREEN RIVER WYOMING CAE Project No 8190-1

CALIBRATION DATA

Revision
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SOLVAY MINERALS INC

CAE Job Nc 8190-1

1/21/98

Calciner 1-21-98

Methane Analysis

Calibration Summary

Methane Cat Gas Conc ppm 551 249.5

Area 856058 393314

Area 857910 386890

Area 855728 385520

avg 856565.3 388574.7

RSD 0.14 1.07

Recovery Check
The recovery check compared area counts for the

249.Sppm Methane calibration gas introduced directly

to the GC and flowed to the probe and through the

entire sampling system
Direct Probe

Area 393314 375019

Area 386890 369684

Area 385520 378592

avg 388574.7 374431.7

Recovery 96.36%

Revision
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External Standard Report

Data File Name
Operator
Instrument

Sample Name
Run Time Bar Code
Acquired on
Report Created on
Last Recalib on
Multiplier

Page Number
Vial Number
Injection Number
Sequence Line
Instrument Method
Analysis Method
Sample Amount
ISTD Amount

SOLV.MTH
SOLV.MTH

Sip in C\HPCHEM\1\DATA\CA3\CAL1001.D
Ret Time Area Type Width Ref ppm Name

1.223 856058 BE 0.045 1-R 551.000 Methane

Time Reference Peak Expected RT
1.223

Actual RT
1.223

Difference
0.0%

\HPCHEM\1\DATA\CA3\CAL1 001
John Chapman

NSTRUMEN
directcal

21 Jan 98

21 Jan 98

21 Jan 98

0756 AM
0801 AM
0800 AM

C-4
SOLVAY2016_6_002233



External Star1iard Report

ata File Name
Operator

ns rument

ample Name
un Time Ear Code

Acquired on 21 Jan 98

eport Created on 21 Jan 98
ast Recalib on 21 Jan 98

Multiplier

ig in C\HPCHEM\1\DATA\CA3\CAL1002.D
eTlmeArea Type Width Ref ppm Name

1.222 857910 BE 0O45 l-R 552.192 Methane

Time Reference Peak Expected RT Actual RT Difference
1.223 .222 0.0%

c-s

\HPCHEM\1\DATA\CA3\CAL1 002 .D
John Chapman
INSTRUMEN
directcal

0801 AM
0803 AM
0800 AM

Page Number
Vial Number
Injection Number
Sequence Ltne
Instrument Method
Analysts Method
Sample Amount
ISTD Amount

SOLV.MTH
SOLV.MTH

SOLVAY2016_6_002234



External Standard Report

0803 AN
0806 AN
0800 AN

Page Number
Vial Number
Injection Number
Sequence Line
Instrument Methcd
Analysis Method
Sample Amount
ISTD Amount

SOLV.MTH
SOLV.MTH

51g in C\HPCHEM\1\DATA\CA3\CAL1003.D
Ret Time Area Type Width Ref ppm Name

I....I
1.225 855728 BE 0.045 1-R 550.787 Methane

Tine Reference Peak Expected RT
1.223

Actual RT
1.225

Difference
0.2%

Data File Name
Operator
nstrument
Sample Name
Run Time Bar Code
Acquired on 21 Jan 98

Report Created on 21 Jan 98
Last Recalib on 21 Jan 98

Multiplier

C\HPCHEM\l\DATA\CA3\CAL1 003 .D
John Chapman
INSTRtJMEN
directcal

C-6
SOLVAY2016_6_002235



Page Number
Vial Number
Injection Number

Sequence Line
Instrument Method
Analysis Method
Sample Amount
ISTD Amount

SOLV.MTH
SOLV MTH

Time Reference Peak Expected RT
1.223

Actual RT
1.221

Di renc
LJ

ata File Name
Operator

tstrumentample Name
un Time Ear Code

Acquired on
eport Created on
ast Recalib on

Multiplier

\HPCHEM\l\DATA\CA3\CAL2 001 .D

John Chapman
INSTRUMEN
directcal249

21 Jan 98

21 Jan 98

21 Jan 98

0810 AM
0812 AM
0807 AM

1g in C\HPCHEM\l\DATA\CA3\CAL2001.D
et Time Area Type Width Ref ppm Name

l----I

1.221 393314 BE 0.045 l-R 253.006 Methane

C-
SOLVAY2016_6_002236



External Sta-idard Report

Data File Name
Operator
Instrument
Sample Name
Run Time Bar Code
Acquired on
Report Created on
Last Recalib on
Multiplier

Page Number
Vial Number
Injection Number
Sequence Liiie

Instrument Method
Analysis Method
Sample Amount
ISTD Amount

SOLV.MTI-
SOLV.MTH

Sig in C\HPCHEM\1\DATA\CA3\CAL2002.D
Ret Time Area Type Width Ref ppm Name

1.225 386890 BB 0.046 1-R 248.874 Methane

Time Reference Peak Expected RT
1.223

C-s

Actual RT
1.225

Difference
19

\HPCHEM\l\DATA\CA3\CAL2 002
John Chapman
INSTRUMEN
directcal24

21 Jan 98

21 Jan 98
21 Jan 98

0812 AM
0817 AM
0807 AM

SOLVAY2016_6_002237



ata File Name
perator
nstrumerit
ample Name

un Time Ear Code
Acquired on

tepor Created on
tast Recalib oh
Multiplier

Page Number
Vial Number
Injection Number

Sequence Line
Instrument Method
Analysis Method

Sample Amount
ISTD Amount

Time Reference Peak Expected RT
1.223

Actual RT
1.216

Difference
ro

C-9

External Standard Report

\HPCHEM\l\DATA\CA3\CAL2 003 .D
John Chapman

NSTRUMEN
direcca1249

21 Jan 98

21 Jan 98

21 Jan 98

0819 AM
0821 AM
0807 AM

SOLV.MTH
SOLV.MTH

ig in C\HPCHEM\l\DATA\CA3\CAL2003.D
et Time Area Type Width Ref ppm Name

I----I
1.216 385520 BE 0.045 l-R 247.992 Methane

SOLVAY2016_6_002238



External Standard Report

Data File Name
Operator
instrument

Sample Name
Run Time Bar Code
Acquired on

Report Created on
Last Recalib on
Multiplier

Page Number
Vial Number
Injection Number
Sequence Line
Instrument Method
Analysis Method
Sample Amount
ISTD Amount

SOLV.MTH
SOLV.MTH

Sig in C\HPCHEM\1\DATA\CA3\C3R1005.D
et Time Area Type Width Ref ppm Name

1.220 375019 BE 0.045 1-R 240.796 Methane

Time Reference Peak Expected RT
1.222

Actual RT
1.220

Difference
-0.1%

IL coCt-- Cv-cC

c-i

\HPCHEM\l\DATA\CA3\C3R1 005
John Chapman
INSTRUMEN
stacksample

21 Jan 98
21 Jan 98

21 Jan 98

1108 AM
1112 AM
0824 AM

SOLVAY2016_6_002239



External Standard Report

1ata File Name
Operator
nstrument
ample Name
un Time Ear Code

Acquired on
eport Created On
ast Recalib on

Multiplier

Page Number
Vial Number
Injection Number

Sequence Line
Instrument Method
Analysis Method
Sample Amount
ISTD Amount

SOLV.MTR
SOLV.MTH

Time Reference Peak Expected RT
1.222

Actual RT
1.222

Difference
no

tJ.LJo

Y4

\HPCHEM\1\DATA\CA3 \C3RI 007
John Chapman
INSTRZJMEN

recoverycheck

21 Jan 98

21 Jan 98

21 Jan 98

1135 AM
1137 AM
0824 AM

ig in C\HPCHEM\l\DATA\CA3\C3R1037.n
Pe Time Area Type Width Ref ppm

1.222 0.045 1-R 237.371 Methane

Name

c-il
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External Standard Report

Data File Name
Operator
instrument
Sample Name
Run Time Bar Code
Acquired on
Report Created On
Last Recalib on
Multiplier

Page Number
Vial Number
Injection Number
Sequence Line
Instrument Method
Analysis Method
Sample Amount
ISTD Amount

SOLV.MTH
SOLV.MTH

Sig in C\HPCHEM\1\DATA\CA3\C3p.2006.D
Ret Time Area Type Width Ref ppm Name

1.221 378592 BE 0.045 1-R 243.090 Methane

Time Reference Peak Expected RT
1.222

Actual RT
1.221

Di ft renc
noU.Uo

\.fC 7-4L_/ ci LC

\HPCHEM\1\DATA\CA3\C3R2 005
John Chapman
INSTRtJI4EN

stacks ample

21 Jan 98

21 Jan 98

21 Jan 98

0103 PM
0106 PM
0824 AM

c-i

SOLVAY2016_6_002241



SOLVAY MINERALS INC

CAE Job No 8190-1

1122198

Calciners 12 1-22-98

Methane Analysis

Calibration Summary

Methane Cal Gas Conc ppm 905.2 551.0 249.5

Area 1337647 844487 384020

Area 1360164 850527 385377

Area 1360447 844250 385800

avg 1352752.7 846421.3 385065.667

RSD 0.97 0.42 0.24

Recovery Check
The recovery check compared area counts for the

55lppm Methane calibration gas introduced directly

to the CC and flowed to the probe and through the

entire sampling system
Direct Probe

Area 844487 814219

Area 850527 821144

Area 844250 826053

avg 846421.3 820472.0

Recovery 96.93%

Revision C13 SOLVAY2016_6_002242
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C\HPCHEM\1\DATA\CA1\CAL1001.D
John Chapman
INSTRUMEN
direct249

0729 AM
0736 AM
0733 AM

Page Number
Vial Number
Injection Number

Sequence Line
Instrument Method
Analysis Method
Sample Amoct
ISTD Amount

Time Reference Peak Expected RT
1.272

Actual RT
1.272

if renc
no

Li

C-IS

External Standard Report

1ata File Name
Operator

Ist
rument

ample Name
iun Time Ear Code
Acquired on 22 Jan 98

eport Created on 22 Jan 98
ast Recalib on 22 Jan 98

Multiplier

SOLV.MTH
SOt1V.MTH

ig in C\HPCHEM\1\DATA\CA1\CAL1001.n
et Time Area Type Width Ref ng/ul Name

1----i

1.272 384020 BEA 0.048 1-R 249.503 Methane

SOLVAY2016_6_002244



External Standhrd Report

Data File Name

Operator
Instrument
Sample Name
Run Time Bar Code
Acquired on 22 Jan 98

Report Created on 22 Jan 98
Last Recalib on 22 Jan 98

Multiplier

Page Number
Vial Number
Injection Number
Sequence Line
Instrument Method
Analysis Method
Sample Amount
ISTD Amount

Sig in C\HPCHEM\1\DATA\CA1\CAL1002.D
Ret Time Area Type Width Ref ng/ul Name

1.272 385377 BR 0.048 1-R 250.382 Methane

Time Reference Peak Expected RT
1.272

Actual RT
1.272

Difference

\HPCHEM\1\DATA\CA1\CAL1 002 .D
John Chapman
INSTRUMEN
direct249

0733 AN
0736 AX
0733 AX

SOLV.MTH
SOLV.MTH

C-i
SOLVAY2016_6_002245



External Standard Report

ata File Name
Operaor
Tnstrument
ample Name
un Time Bar Code

Acquired on

eport Created on
ast Recalib on

Multiplier

Page Number
Vial Number
Injection Number

Sequence Line
Instrument Method
Analysis Method
Sample Amount
ISTD Amount

Time Reference Peak Expected RT
1.272

Actual RT
1.272

Difference
fl9Jo

\HPCHEM\1\DATA\CA1\0Au1 003

John Chapman
INSTRUMEN
direct24

22 Jan 98

22 Jan 98

22 Jan 98

0737 AM
0739 AM
0736 AM

SOLV.MTE
DLV MTH

in C\HPCHEM\1\DATA\CA1\CALI 003.D
Ret Time Area Type Width Ref ng/ul Name

1.272 PEA 0.048 1-R 250.215 Methane

c-li

SOLVAY2016_6_002246



External Stan lard Report

Data File Name
Operator
Instrument
Sample Name
Run Time Bar Code
Acquired on 22 Jan 98

Report Created on 22 Jan 98
Last Recalib on 22 Jan 98
Multiplier

Page Number
Vial Number
Injection Number
Sequence Line
Instrument Method
Analysis Method
Sample Amount
ISTD Amount

Sig in C\HPCHEM\1\DATA\CA\CAL2001.D
Ret Time Area Type Width Ref ng/ul NameHl

1.272 844487 BB 0.048 1-P 547.178 Methane

Time Reference Peak Expected RT
1.272

c-I

Actual RT
1.272

Difference
flo

C\HPCHEM\1\DATA\CA1\CAL2O31.D
John Chapman
INSTREJNEN
directssl

0740 AN
0742 AM
0739 AM

SOLV MTH
SOLV.MTH

SOLVAY2016_6_002247



ata File Name
Operator

nstrument
ample Name
un Time Ear Code

Acquired on

eport Created on
ast Recalib on

Multiplier

Page Number
Vial Number

Injection Number
Sequence Line
Instrument Method
Analysis Method
Sample Amount
ISTD Amount

DLV MTK
SOLV MTH

Time Reference Peak Expected RT
1.272

Actual RT
1.273

Difference
1%

External Standard Report

\HPCHEM\l\DATA\CA1\CAL2 002
John Chapman
INS TRUMEN
directssl

22 Jan 98

22 Jan 98

22 Jan 98

0744 AM
0748 AM
0743 AM

1ig in C\HPCHEM\1\DATA\CA1\CAL2 002 .D

Ret Time Area Type Width Ref ppm NameHi
1.273 850527 BE 0.048 1-R 554.963 Methane

c-i

SOLVAY2016_6_002248



External Standard Report

Data File Name
Operator
Irstrument
Sample Name
Run Time Bar Code
Acquired on
Report Created on
Last Recalib on
Multiplier

22 Jan 98 0749 AM
22 Jan 98 0751 AM
22 Jan 98 0748 AM

Page Number
Vial Number
Injection Number
Sequence Line
Instrument Method
Analysis Method
Sample Amount
ISTD Amount

SOLV MTH
SOLV.MTH

Sig in C\HPCHEM\1\DATA\CAI\CAL2003.D
Ret Time Area Type Width Ref ppm NameIi

1.263 844250 BV 0.047 1-R 548.877 Methane

Time Reference Peak Expected RT
1.272

C-20

Actual RT
1.263

Difference
-79Jo

\HPCHEM\1\DATA\CA1\CAL2 003 .D
John Chapman
INSTRUMEN
direct5sl

SOLVAY2016_6_002249



External Standard Report

Page Number
Vial Number
Injection Number
Sequence Line
Instrument Method
Analysis Method
Sample Amount
ISTD Amount

SOLV MTH
SOLV MTH

Time Reference Peak Expected RT
1.270

Actual RT
1.276

Difference
fl CO

C-21

ata File Name C\HPCHEM\1\DATA\CA1\CAL3001.D
Operator John Chapman

tstrument

INSTRUMEN
ample Name direct9o5.2
un Time Ear Code

cquired on 22 Jan 98 1026 AM
eport Created on 22 Jan 98 1030 AM
ast Recalib on 22 Jan 98 0753 AM

Multiplier

1ig in C\HPCHEM\1\DATA\CAI\CAL30Jl.D
Ret Time Area Type Width Ref ppm Name

----I
1.276 1337647 BV 0.048 1-R 872.020 Methane

SOLVAY2016_6_002250



External Standard Report

Data File Name
Operator
Ir.strument
Sample Name
Run Time Bar Code
Acquired on
Report Created on
Last Recalib on
Multiplier

Page Number
Vial Number
Injection Number
Sequence Line
Instrument Nethod
Analysis Method
Sample Amount
ISTD Amount

SOLV.MTH
SOLV.MTH

91g in C\HPCHEM\1\DATA\CA1\CAL3002.D
Ret Time Area Type Width Ref ppm Name

1.272 1360164 BV 0.048 1-R 915.798 Methane

Time Reference Peak Expected RT
1.270

Actual RT
1.272

Difference
.2%

\HPCHEM\1\DATA\CA1\CAL3 002
John Chapman
INSTRUMEN
directgos .2

22 Jan 98

22 Jan 98

22 Jan 98

1031 AM
1033 AM
1030 AM

C-22
SOLVAY2016_6_002251



External Standard Report

ata File Name C\HPCHEM\1\DATA\CA1\CAL3003.D
Operator John Chapman Page Number

tstrument

INSTRUMEN Vial Number
ample Name direct9O5.2 Injection Number
un Time Bar Code Sequence Line

Acquired on 22 Jan 98 1034 AM Instrument Method SOLV.MTH
eport Created on 22 Jan 98 1039 AM Analysis Methcd SOLV.MTH
ast Recalib on 22 Jan 98 1033 AM Sample Amount

Multiplier ISTD Amount

ia in C\HPCHEM\1\DATA\CA1\CAL3003.D
Ret Time Area Type Width Ref ppm Name

1.278 1360447 BV 0.048 l-R 909.275 Methane

Time Reference Peak Expected RT Actual RT Difference
1.271 1.278 0.6%

C-23
SOLVAY2016_6_002252



External Ste sdL rd deport

Data File Name
Operator
Instrument
Sample Name
Run Time Ear Code
Acquired on
Report Created On
Last Recalib on

Multiplier

Page Number
Vial Number
Injection Number
Sequence Line
Instrument Method
Analysis Method
Sample Amount
ISTD Amount

SOLV MTH
SOLV MTH

Sig in C\HPCHEM\1\DATA\CA1\C1RCOO5.D
Ret Time Area Type Width Ref ppm NameII

1.274 814219 DV 0.047 1-R 529.956 Methane

Time Reference Peak Expected RT
1.270

Actual RT
1.274

Difference
I-\ -j

\HPC-IEM\l\DATA\CA1\C1RC 005
John Chapman
INSTRtJMEN
recoverycheckssl

22 Jan 98

22 Jan 98

22 Jan 98

1016 AM
1018 AM
0753 AM

C-24 SOLVAY2016_6_002253



1ata File Name
Operator

nstrumentample Name
un Time Bar Code

Acquired on

eport Created on
ast Recalib on

Multiplier

Page Number
Vial Number
Injection Number
Sequence Line
Instrument Method
Analysis Method
Sample Amoun
ISTD Amount

SOLV.MTH
SOLV.MTH

Time Reference Peak Expected RT
1.270

Actual RT
1.277

Difference
.5%

04 2- CA-kt ct

C-25

\HPCHEM\1\DATA\CA1\C1RC 006 .D
John Chapman
INSTRUMEN
recoverychecks5

22 Jan 98

22 Jan 98

22 Jan 98

1018 AM
1020 AM
0753 AM

1ig in
Ret Time Area Type Width Ref ppm NameII

1.277 821144 DV 0.048 1-P 534.481 Methane

SOLVAY2016_6_002254



External Stiidard Report

Data File Name
Operator
Instrument
Sample Name
Run Time Bar Code
Acquired on

Report Created on
Last Recalib on
Multiplier

22 Jan 98 1021 AM
22 Jan 98 1023 AM
22 Jan 98 0753 AM

Page Number
Vial Number
Injection Number
Sequence Line
Ins trument Method
Analysis Method
Sample Amount
ISTD Amount

Sig in C\HPCHEM\1\DATA\CA1\C1p.C0o7.fl
Ret Time Area Type Width Ref ppm NameiI

1.279 826053 BR 0.048 1-P 537.589 Methane

Time Reference Peak Expected PS
1.270

Actual RT
1.279

Difference
/- 70
..1.10

V_it9citf t/

\HPCHEM\1\DATA\CA1\C1p.C 07
John Chapman
INSTRUMEN
recoverychecks 51

SOLV MTH
SOLV.MTH

C-26

SOLVAY2016_6_002255
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Pyrometer Calibration Sheet

Office Denver

Client Solvay Minerals

Job or Reference No 65-8190

Temperature Scale Used

Calibration

Fahrenheit

Pre-Test

Celsius

Post Test

Calibration Reference Information

dun Air Enginndng

Pyrometer No.Meter D-6

Calibrated By Lindberg

Date Jan 26 1998

Reference Used Omega Serial No T-8703

Calibrated By RR INSTRM Date Calibrated 1/30/97

Calibration Report No 62306-1

C-29
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C4-9

/i

Nozzle Calibration Sheet

Client Job or Ref No

Calibrated by _______________
Unit_____________________

Date

40 CFR 60 Appendix Method Section 5.1

Ri ins

Nozzle

Identification

D1

inches

D2

inches

D3

inches

AD
irtches

ADave

inches

6S 3// 3// 3D ooC 3/
Qcc i4 257

CIZSO

Q5
o-tSO

5o
oiSO b2W

425k
o.zCC

D1 D2 D3 three nozzle diameter measurements

AD maximum difference between any two diameters

AD 0.004 inches

ADavg average of D1 D2 D3

CS 006 Nozzle

CNVSIrRG.R1 -217194

C-30
Clean Air Engineering

SOLVAY2016_6_002259



TYPE PITOT TUBE INSPECTION DATA

DATE7 PITOTNUMI3

Pilot Tube Assomby Loyal Ye

Pitot Tuba openings damaged Yesoxplafn see comments or No

eg dO deg dO J3 _deg dag

L_cieg dog Ac 7I

ZAsInY in cl/C in

sin -Oin c1/32Jn

Pa ss in Pb .3SL

Pa Pb/2 _____________ in

Dt tuba dia ____________________in

P/Dt 1LL 1.05 andc 1.50

COMMENTS

WIND TUNNEL CALIBRATION REQUIRED JO Yes or No

CALIBRATION BY___ Ff1 _________

C-31

SOLVAY2016_6_002260



It lI I_._JIIL_I

TYPES PITOTTUBEINSPECTJON DATA

DATE /2-s_
PIlOT NUMBER___ _______

Pilot Tube Assembly Level ____________

Pilot Tube openings damaged Yesoxplaln see comments Or No

Ocieg dO Qdeg clO Ji deg _j dog

Y_Zc_cleg dog AOT7IZirT

ZAsInYOtO3 in
sin QQi.a. in lI3Zin

Pa3JI_in Pb_0371

PPaPb/2 0-37
Dl tube din szSC

P/Dt_jeYSa1.o5ands1.5O

COMMENTS fr1 C-cMeyV
...-.-----.-

WIND TUNNEL CALIBRATION REQUIRED_____ Yes or No

CALIBRATION DY

C-32
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Reference Method

Sampling System

I3

I6

Client McALs
Plant Gai R-
Unit C3 /C4 4-t

Location 5rjc-KS
Run its

Job 890
Operator tv

Date ____
Data Acquisition Chart CCoppute7

File Names

Instrumentation Data for Reference Method

Constituent Manufacturer Serial/Assetlf Range Used Oper PrincIple Units Repotted

lUCK 0-Soc
CO Ttco oSzs ca-f-750 JD
flc Jut\ ZS 1000

o-tC Murrc
ccZ 1-C o-ZO A4tZ

Reference Method System Performance Checks

System Leak Check Passed System Response Time

RATA Yes No circte one

If yes circle the units the RATA

Calibration Error Check Passed is based on and include DS 077 to

describe the facilitys CEM system

Calibration Materials Data

CommentsConstituent Coriáentratiori Cylinder ID Protocol

1o
kJOCt

Lsg
72.7.3

j5jç

3VNO
7/No
a/NO

Co
Ot/COL

Sf_
2jL//R.cf

s/NO
iEI/NO

C1/cc-
PpNc

iaa/Jc./
Thsz.t

/NO
ES/NO

Porc L172 6S/NO
PpP 2BQ P/NO

YES/NO

YES/NO

YES/NO__________
YES/NO

YES/NO

DS 076 RM CEM System
22 rrnan Air Rnnnnft

SOLVAY2016_6_002262



Scott Specialty Gases

500 WEAVER PARK RDLONGMONTCO 80501 Phone 303-442-4700 Fax 303-772-7673

Correlation Coefficient

Calibration Curve

CERTiFICATE OF ANALYSIS EPA PROTOCOL GAS

Customer Assay Laboratory Project No 08-42263-001

CLEAN AIR ENGINEERING P.O No 6784-65

SCOTT SPECIALTY GASES

7000 NORTH BROADWAY 500 WEAVER PARK RD

BUILDING UNIT 200 LONGMONT00 80501

DENVER00 80221

ANALYTICAL INFORMATION
This certification was performed according to EPA Traceability Protocol For Assay Certification of Gaseous Calibration Stand.trds

Procedure G1 September 1993

Cylinder Number ALM044509 Certification Date 1/14/98 Exp Date 1/14/2001

Cylinder Pressure 980 PSIG

CERTIFIED

COMPONENT CONCENTRATION ANALYTICAL ACCURACY
CARBON DIOXIDE 18.5 1-1% NIST TRACEABLE

OXYGEN 21.4 1-1% NIST TRACEABLE

NITROGEN BALANCE

Do not use when cylinder pressure is below 150 psig

Analytical accuracy is inclusive of usual known error sources which at least include precision of the measurement processes

Product certified as 1- 1% analytcal accuracy is directly traceable to MST standards

REFERENCE STANDARD
TYPE/SRM NO EXPIRATION DATE CYLINDEA NUMBER CONCENTRATION COMPONENT

NTRM 2622 2/07/90 ALM047777 17.95 CARBON OOXIOE

NTRM 2659 1/02/01 ALM032009 20.72 OXYcEN

INSTRUMENTATION

LNSTRUMEI1PLSIAL LAST DATE CALIBRATED ANALYTICAL PRINCIPLE

MTI/OUADH/150710 1231q7 TCD

MTl/OUADH/150710 01/14/98 lcD

ANALYZER READINGS

First Triad Analysis

CARBON DIOXIDE

ZZero Gas RReference Gas TTest Gas

Second Triad Analysis

One 01/14199 Respoase Unit POT

Z10.0000 P117.950 T119520

P211.940 120.0000 T218.540

230.0000 T318.930 R317.geo

Avg Concentration 15.93 PPM

OXYGEN

Date 01114199 Response unit pcr

210.0000 P120.720 T121.420

P220.720 220.0000 T221.430

230.0000 T321420 P320.720

Avg Concentration 21.42 55

Special Notes CGA 590 1990 P910

certtIa en cs2 0o3 5s4

.999979

Constants -0.029747

80 00
00 50

cancenrratrnnA By cs2 0s3 5x4

1999995

Onnstants A3.4735E02

82.9840505 ca
00 50

ANALYST Chis6u2 ____
C-34 CHRISTIE MARSH

SOLVAY2016_6_002263



Scott SpecIalty Gases
500 WEAVER PARK RDLONGMONTCO 80501 Phone 303-442-4700 Fax 303-772-7673

CERTIFICATE OF ANALYSIS EPA PROTOCOL GAS

Customer Assay Laboratory Project No 08-39239-001

CLEAN AIR ENGINEERING P.O No 2073-6500
SCOTT SPECIALTY GASES

7000 NORTH BROADWAY 500 WEAVER PARK RD
BUILDING UNIT 200 LONGMONTCO 80501

DENVERCO 80221

ANALYTICAL INFORMATION
This certification was performed according to EPA Traceability Protocol For Assay Certification of Gaseous Calibration Standards

Procedure G1 September 1993

Cylinder Number ALM002501 Certification Date 10/23/97 Exp Date 10/23/2000

Cylinder Pressure 1968 PSIG

CERTIFIED

COMPONENT CONCENTRATION ANALYTICAL ACCURACY
CARBON DIOXIDE 10 .4 1- NIST TRACEABLE

OXYGEN 10.2 1-1% N1ST TRACEABLE
NITROGEN BALANCE

Do not use when cylinder pressure is below 150 psi9

Analytical accuracy is inclusive of usual known error sources which at least include precision of the measurement processes

Product certified as 1- 1% analytical accuracy is directly traceable to NIST standards

REFERENCE STANDARD
TYPE/SRM NO EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONENT

NTRM 18000 4112/01 ALM047777 17.95 CARBON DIOXIDE

NIRM 2659 1102/01 ALM032009 20.72 OXYGEN

INSTRUMENTATION

INSTRUMENT/MODEL/SERIAL LAST DATE CALIBRATED ANALYTICAL PRINCIPLE

MTI/QtJADH/150710 10/23/97 TCD

MTI/OUADN/150710 10123/97 TCD

ANALYZER READINGS
IZZero Gas rCorrelation CoefficientRReference Gas TTest Gas

Second Triad Analysis

concentration Be Ca2 0s3 Ex4

rO.999996 18000

constants

concentration -Ba cx Ox3 Ext

r0.999997 2659

constants .0t9580

B0 co
00 Bo

Special Notes CGA 590 1968 P510

C-35

t-22

ANALYST

First Triad Analysis

CARBON DIOXiDE

Date 10123197 Response unit pci

210.0000 R117.900 T11o.340

R217S30 220.0000 7210.400

230.0000 T310.420 R318.010

Avg concentratIon 10.39

Calibration Curve

OXYGEN

Date 10i23/97 Response unit pci

210.0000 R120.730 7110.240

R220.720 220.0000 7210.230

230.0000 T310.230 R320.710

Avg concentration 10.23 95

SOLVAY2016_6_002264



Scott Specialty Gases
500 WEAVER PARK RDLONGMONTC0 80501 Phone 303-442-4700 Fax 303-772-7673

Customer Assay Laboratory Project No 08-39239-006

CLEAN AIR ENGINEERING P.O No 2073-6500

SCOTT SPECIALTY GASES
7000 NORTH BROADWAY 500 WEAVER PARK RD

BUILDING UNIT 200 LONGMONTCO 80501

DENVERCO 80221

ANALYTICAL INFORMATION
This certification was performed according to EPA Traceability Protocol For Assay Certification of Gaseous Calibration Standards

Procedure G1 September 1993

Cylinder Number ALM038612 Certification Date 10/21/97 Exp Date 10/21/1999

Cylinder Pressure 1894 PSIG

CERTIFIED

COMPONENT CONCENTRATION ANALYTICAL ACCURACY
NITRIC OX1DE 456 PPM 1- 1% NIST Traceable

OXIDES OF NITROGEN 456 PPM Reference Value

NITROGEN OXYGEN FREE BALANCE

Do not use when cylinder pressure is below 150 psi9

Analytical accuracy is inclusive of usual known error sources which at least include precition of the measurement processes

Product certified as 1- 1% analytical accuracy is directly traceable to MIST standards

REFERENCE STANDARD
TYPE/SRM NO EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONENT

NTRM 1687 7/1 2/98 ALM048903 1002 PPM N0/N2

INSTRUMENTATION

INSTRUMENT/MODEL/SERIAL LAST DATE CALIBRATED ANALYTICAL PRINCIPLE

FTIR System/8220/AAB9400251 09/25/97 Scott Enhanced FlIP

ANALYZER READINGS
Correlation Coefficient

Calibration Curve

cencentration ex cx2 Ds3 5x4

0.999990

constants A0.00OO00

si.000000 co.oooooo

0.000000 60.000000

ANALYST Dea 2tr
Devon VonFeldt

TM

CERTIFICATE OF ANALYSIS Interference-Free Multi-Component EPA Protocol Gas

First Triad Analysis

NITRIC OXIDE

ZZero Gas RReference Gas TTest Gas

Second Triad Analysis

Date 10/13/97 Response unit PPM Date 10/21/97 Response unit PPM

21 0.1285 Ri 1002.2 T1455.33 21 -0.153 Ri 1001.4 Ti 456.10

R2 1002.0 22 0.3506 T2455.72 R2 1001.6 22-0.036 T2457.24

23-0.030 T3454.91 R3100L8 230.4090 T3457.27 R31002.9

Avg concentratIon 455.3 PPM Avg concentration 456.9 PPM

Special Notes

C36
SOLVAY2016_6_002265



Scott SpecIalty Gases
500 WEAVER PARK RD LONGMONTCO 80501 Phone 303-442-4700 Fax 303-772-7673

RReference Gas TTest Gas

Second Triad Analysis

Correlation Coefficient

Calibration Curve

NITRIC OXIDE

Date 10/13/97 Response Unit PPM

210.0299 Ri 247.19 Ti 227.39

R2247.87 220.0348 T2227.06

230.0730 T3226.75 R3247.45

Avg Concentration 227.1 PPM

Oate 10/21i97 Response Unit PPM

21 .O.O1 RI 247.22 Ti 226.32

R2247.70 22-0.061 T2226.99

Z3-0.045 13226.79 R3247.58

Avg Concentration 226.6 PPM

ConcentrationA Do Cx2 0n3 En4

rO.999990

Constants AO.000000

1.000000 0.000000

00.000000 E0 000000

Special Notes

C-fl

ANALYST rc.z
Devon VonFeldt

TM

CERTIFICATE OF ANALYSIS Interference-Free Multi-Component EPA Protocol Gas

Customer Assay Laboratory Project No 08-39239-005

CLEAN AIR ENGINEERING P.O No 2073-6500

SCOTT SPECIALTY GASES
7000 NORTH BROADWAY 500 WEAVER PARK RD
BUILDING UNIT 200 LONGMONTCO 80501

DENVERCO 80221

ANALYTICAL INFORMATION
This certification was performed according to EPA Traceability Protocol For Assay Certification of Gaseous Calibration Standards

Procedure G1 September 1993

Cylinder Number ALM037822 Certification Date 10/21/97 Exp Date 10/21/1999

Cylinder Pressure 1872 PSIG

CERTIFIED

COMPONENT CONCENTRATION ANALYT1CAL ACCURACY
NITRIC OXIDE 227 PPM 1- 1% NIST Traceable

OXIDES OF NITROGEN 227 PPM Reference Value

NITROGEN OXYGEN FREE BALANCE

Do not use when cylinder pressure is below 150 psig

Analytical accuracy is inclusive of usual known error sources which at least include precision of the measurement processes

Product certified as /- analytical accuracy is directly traceable to NIST standards

REFERENCE STANDARD
TYPE/SAM NO EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONENT

NTAM 1685 7/10/01 ALM048499 247.5 PPM N0/N2

INSTRUMENTATION

INSTRUMENT/MDDEL/SERIAL LAST DATE CALIBRATED ANALYTICAL PRINCIPLE

FTIR System/S 220/AAB940025 09125197 Scott Enhanced FTIR

ANALYZER READINGS

ZZero Gas

First Triad Analysis

SOLVAY2016_6_002266
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Scott Spedaity Gases Inc
7csoCoMocpMlRr fTItEVii tOY MI 48083 010 589-21150 rAXe10 hUfI-2134

CERTLACATE or ANALYSIS EPA PIOTOCOL GAS

.iil.ccuiilory

____________________________

INSTItLIMLNc lt.E1ll AL SncItoccirzlcy kws Inc
1itrrIiict rdrr I1tI71 0I

2Ici XLW\O .ANI 7.90 oinI.crnj ReaCt Project /1 M11236
1AI.AiIrf II icOW./

Irrcy Mt 1RECII

ANALYTICAL INFORMATON
llc cci fcCeuiccc w1t

pet
IcrIIcutI iiccoiduic Ii fl\ tctidicy JltIItt41 liii tt.ti lIlt cnIiuttitut cit GIl3C01I%

nIitcrjciicctc tti.ccIrcu ci r1.eocittit .-.1cLiJctlcc tit

Cvllnclrr Phurriher ALNIO5P7t \trcIflectCt huh t/I2/9b Icxptrcttlntu lcitt S/L2/

Cyliiulei Pt es..tuc-t flO SI IrPVtuilCN ortlocitr UtiLe Noiit

A.NALYZUJJY 1INDX-
zuuunont

S.TcrtlllccI CuitceittroUun .hIfli.IICQL.LIILCLfflIICIIIIY

.urI.uinu \tuhCuI\IIIr S8.7 r1ra -i-i tii lriuct-tblc

thu itciri Nzhuucpei

11Th cccl use stlcen cytuuitici ccrncuIr I...C..w it

Acciciyi.ral nrc hwy It tctInVi cii ntnt t.uICiIi LiJIcct4i whirl RI least
incttJflI.sinYIhVhtrftMiCthit1llj.int.fl.1it1

IARD

I.tiuit t\IQtl ltlc re NruucItnu tuut-crutrtttioti

1fRKl26i7 Al.r5.o.cnol2 13 Iit1t cnrhnit Iiuntuxhli in 11itrnctt

Th1SlIWNELiTcVULON

Iit.ifrttiitiiil.lNloilrl/.eid ii 1.nl ICicle ThIlhrnIvul Aiuttlytucuil
lit

ictelplr

IliiIIu 11 II I1/I3ó totI c.Iuputivc IicIruiecI

ANALYZER READINC fr/rio Cas JI-.ltrfi-ctcuru si i..t uucrrlitiuuc ciculut

IliTtlltulttllc liuxC 1fiiflfl Siiciul Proct nitIvelti tiIflic itItctt Iii vu

2nrhnn Mttncjxtdp ala Ii/.Jit lncjwcoc.i lInac fin iict IllIWt lIncsn lcniIcc fin

.l .Ini rcuncn tI03 41 Yi.ocn ul.ucnc 11452 i.l OtWICO nInM2ti

14 rn .-tj tY to It fl ocu 1cc u- ili Carton cit It oo4Oo

13.-fl ut rn fl..ccwt 73Q ..r ncinc Oct c-ic cct.f.Ilcot t41.otccrIJinJ

s3rq tCct ccli IM ct ni ii
L000J...ttl3 Jc111sAitt

S1uetic Il5t.\

ii
Aciniyt

C38
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1k rlnI 1rI-r r.r flrrijj rJ4t HI

CERTIFiCATE OF ANALYSIS EPA PROTOCOL GAS

ANALYTICAL INFORMATION
This certflcaflon was pcrfunTd ectrdnr IOEA Tracnbiiity rvweoi For Assay and Certitieatzon Of 0SeOIL
Calibratiuri Standards Pwccdurc Scptcrnoer 199J

ANALYZED CYLINDU
Qnntninencs

Carbon Monoxide
CerthkthQoncetilrxtlon

1515 ppm

AxLalxlizaLthietthtintyi

1% NIST Directly Traceable

Balance Gus Nitrogen

-1tu slot ux whttn cylindcrprtseuure is bcLw 1511 pug
Ana1tjcn4 PecunncLcIuvc of usus knon anti uzrc.es which aI all include pricaoruvfuhc lfle93utCicnJlC.CflCi

KZEERENCIiSIANDAIW

Type Date Cylinder Number Concentration

NTRM2637 4f3/9g ALMi59A32 2513 ppm Cnrhon Monoxide inNitroeru

INSTRUMEN3ATICIN
LnstrIImenhf11ndeIJS2rbIl II

lnribaOPE 135/565607092

Last Date Calibrated

/2O96
Analytical Principle

Non-dispersive Irifrat ed

ANALYZER READINGS i7crn Gas flhefts-core Gas 1Test rCorrclflion Cutfileiciull

Carhon Monoxide

First Triad Analysis Second Triud Analysis Calibration Curve

izi QOIS
71400 RD-14SCO fl.112rfl YlsOtC ft1kl45 T1I1273 Nmlz6az

R214t00 22.000 fl.11270 R2.jusççl 4si3 12.11170 IAIGlG

23-000 12.11270 n1.14C.o Z3-000 rJ112W R31145.00 114475555003 C--O0180%C

AYQCWlt ctCustCtl l5lSpai Avocorw.u.ctustCvl i515pçn f51353

ID

Scott Specialty Gases Inc
1290 COMBERMrRE STREET TROt Ml 48083 810 589-2850 FAX810 589-2134

6jC4 No.111 F.Cl

Customer

Ti INSTRUMENT RENTAL
246 \V000WORJ LANE
PALM NE IL 60067

Assay Labrnory
Scott Spccialty Gw3es Inc

29C cc.nhermerc

Tray MI 480B3

urcnust jrsjcr

Scott Project ft

lS6l-00

501873

Cylinder Number AAL9940

Cylinder Pressure 900 pcig

Certiflcatc hale
Previous Certifiente jate None

Expiration Date 9/20/99

C-39
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LurL44 CU 77r Scnr.I $4ivc it 1.y Gctirc CS 77 77B

CU wrIvrp PARK r.nt NrirvONT CCI PBS Phoiu 311-442.470 ba 23 3-/n72

CERTIFICATE OF ANALYSS EPA PROTOCOL GAS

CLrALJ AUT NE PICNIC

7000 NONT BRflADWAY
81C DUh UN 202

DLNVLH CL HO

ny La Nw at

011 ..TA 7.
1220 1/L/ Vt Ii PA UrN

iII IT

21

ANALYTICAL INIORMJ\TIN
Ti t.e TiIjc.itnn wa prsrfnrrnncl acrrrIIrrjp ri

EPA Trar.nnbriry rntnanI Far As say CertiIrcdrruir 13u.ec ui LrjrI

irocnliirj I7 SiIriii1.r 27
CyTirUor Nurntresr NAN Cmrtrtrcritrnn Data 7/7/00 Exp Date 210 JL 993

Cylinder Pr eLrrc 70012 kO II

ERTIIIE

CONCCN1OIATICN
PPM

hi .3 ur rI ..l

rurr IS netrsvn Of I3i fl fl iuu WI IShl uiCIii flrflriSn of fM mfldsrrflmnt prr.r.ncsflr

P.nat -.ttod as asatyrirni rrr Wry vrry fru In

RECEIkETJCE STAND.AHE

TYPE/SRM NO rxPIIlATrnru 2111 CVI INnER NIIMRFR CONCEN F4A riorj COMPONENT
NlfN4 t.r21i ii .I- .s/I I-ill Lji PPK.I

INSTRUMENTATION

Ir4STRIrMFNTMo DEL/SERIAL//

1111 11

LAST DAIE CALIBRATED ANALYTICAL PRIICIPI.t

ANALY7UEI RIADINGS

Tnt 1r nd AnAlysIs

1/ Las ru fl eat Uris L.a 0IHI rfLIHfI

orson rind Anal 3i3 Cnibraun Cur ye

Ill III /l.NI

ivotrir rat WIttu LW

Ii riliol Fr Ff00 Ftr
ff7 17410 fl11 IIIFOF T7_71F1 Air

TI 1005 TJItII aO 97750

rni..n.I

Spocial PJo2t

C-40

ANAL Y81

.1

CO PC EN

PROP/tN

NI ROCIFII HA L.A

ANAl Vi ICAL ACCURACY
II NIST 2AC.rABLr

IIIUArIIl1\i4t.Ilti-IA4

llJlJ

Gnntrnt A- .l .1/1-

In
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Scott Specialty Gases Inc
_______ 1200 COMUERMERE srrzizin 1RQY Mt IdOt%3 010 5892050 FAXOtO 500 2134

CERTIFICATE OF ANALYSIS EPA PROTOCOL GAS

A4ctv i.3bcriItQry

INsilu IMENI RENTAL Scott Spceiaity ac Inc
Puretiaco Order 15283-/t

246 W000WflR Lit NE 291 urIlberni/Ec scott rroject II 9tQ2
PALVE INE IL 0067 Trny 41083

ANALYTICAL INFORMATION____ ______ ____________
Cci tilicitiwn wu pertiirintd accocdIii tn IraccaLtIuy Jrutocot Fur Assay asnd cr1itictiun nil

Calibration .can4ai1s Pruuriliirc li Sepicnihcr icc

Cylinder Number ALM058157 CertIflate Date o/26/9 Expiration Date

Cylinder Pceur 2000 psig Pievioits ertuirte Unite Nnntt

ANA LYZEDL YLLNJER

CUifiLCQt1tatiQJt Anj
472..9 II tt% NISI Diretuty inceahle

Balance Cai Ntiogeit

11 no Ii wlni tyl in
er

picrililic nt

iii nitiivc ot nionil kujwyu circrloulcc v.hich LL2I nnLd Pt 2L P0CC905 _______

LUFEREN CILf
TYPe Expiration Isttu Cylinder Number Concentration

SR 42c 72I/0 X2l 3.5 PPvt ti opai in Ni trogert

1NSTRiIT

liiittrtiiiieit/jvIodtt/Set iiI II 1ate alitnrateit Analytical Principle

Ci Varai it tOO/i 89t212G 626/96 GaS Nirniriiittrgniphv

ANALYZER READINGS Za/ern tJtx RJtelcrrnce Ciri Tfe.it ae rCuri rt4tinuI ClcIflCieitt

Cant pnc tx I-list Triad ALiIItYxIN Serati it Irinni natyW Cii tibr ittifl Curve

rn-i

fl-C Ct fli into 3t r.i.COCi.N .5inM2il4lA

arc 1.o Cinnitnont 1Y1OiCOO

Z3C 00 TaCC01Xn U- noce en-xEocxoco

Cool Cy 172 PPM _J
00 00000000i E0 ceccen

Special Nitcs .1

L..J
Analyst

C-41
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Scott Specialty Gases Inc.

1290 COMI3ERMERE STREET TROY Ml 40083

CERTIFICATE OF ANALYSIS EPA PROTOCOL

810 589-2950

GAS

FAX810 589-213

Customer

CA INSTRUMENT RENTAL
246 WOODWORK LANE
PALATINE IL 60067

Assay Laboratory

Scott Specialty Gascs Inc

1290 Combermere

Troy Ml 48083

Purchase Order

Scott Project jJ

14478-7 1500

590306

ANALYTICAL INFORMATION
This ccrtitication was pcrfonocd according to IiIA Traceability Protocol For Assay and Certification olGascous
Calibration Standards Procedure UI Scptcoibcr 1993

Certified Concentralion

852.2 PPM
Analytical Unc.rfljnJ

1% NIST Directly Traceable

Balance Gas Nitrogen

Do tint use when cylinder prcsssnrc is t.low ISO pig
Analyticil ccnracy is inclusive of usual known error sources which at least rictinle precision

of lie Ineaslirement processes

REFERENCE SlANiIARfl

Type Expiration

NTRM 1668 6/7/96

INST fri ENTATTON
JastrumentfModel/Serial II

Date Cylinder Number

ALMO32OI5

Last Date Calibrated

Conccntration

95.5 PPM Propane in Air

Analytical Principle

C3118 VARIAN 1400/08982426 1/4/96 Gas Chromatography

ANALYZER READ INGS ZZcro Gas ltflefcrcncc Ga TTcst Gas rcorrclation Cocfficicnl

Special Notes

Cylinder

Calibration Curve

233
ConccniratuoriA.flx.Cs Dx 8x

rl.00000 NTnMl668

Constants A0.130t3674110

00.1024804C0 C0.000000000

00.000000000 EC.000000000

Cylinder Number ALM05854

litItIer Pressure 2000 psg

ANAIX7IED CYLINDER

Cam on en ts

Propane

Certificate rate 1/4/96 Expiration Date 11.1199

Previous Certificate Date None

.1

Compooen Is

Propane

First Triad Analysis Second Triad Analysis

Dab 14/96 Response Units mu

710.00 niioo.oo 714666.38

fl210000 720.00 T2467352

73000 734660.20

Cost cyt 852.2 PPM

C-42 Analyst
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L.

Scott Speciafty Gases Inc

Snipped I2Stu 2OMiRRXflRE TRPFT
TROY
Phone ir.rjnr

iJ ji
L5 21 31

PALA_

ACUBT1Itu MkIER
AL24UJCEs4 ALMC28244

Arr \.Ir_
pLuMglrAoVJ 11 PFNNSYL\JANLA TRrY AC .-IIs-rct TExAS CiU-iAM 4ORTH CAROLtNA

$Qif LANFIELa NEW jERSEY FREMONT GALiFO flELD MASACNU SLONCMON COLORADO

INSTRUMENT RENTAL PRCJFCT 0S-744C8OO9
PC 71500

24.U WcDWCIRT LPJ\TP ITLM 0502271 2AI
iS/u 6/94

IL JUi/

CYLINDERit ALNOOL739 ANATYTICL ACCUP2CY /-t
PILL PRF.fl$1tTPfl 2000PST7
ELETD 1flPU \iPi1fl tJSTPR CAS

COMPONENT
TH PT

FEQIJS.IHi \Z
CONC MOLES

PPM

ANALYSIS
MOLES

249.5 PPM
LALANCE tkLANCE

SOLVAY2016_6_002272



iTtT
249ss--2ru zan sPEcrrrv crc 935 P23 FEB 16 06 1583

Sc Spedai _____
1290 COMBERFCRIs STREEr

Froni TRY Ml 4sQU3
Phbrte 810-589-2930 Fax 810-589-2134

CBRTXFICATE OF ANALYSIS
rN2fl1tflT RBNThL tThtQ1Thcr 05-13086-013

PO 16M-71S01
500 WEST Y000 SttEET IThM if 05C22712 4kL

D/CE 5/21/97
PALATINE lb 60067

CYLINDER ALMO13 130 .MLflICAYj ACCURACY 2%
FILL PRB$StJRE 2060 PSIG PRODUCT EXPIRATIQN 5/28/2000
BLEND TYP2 CRRTIFIED MASThR GAS

REQUESTED GAS ANALYSIS

___ xsz WLES
550 PPM 551 PPM

MR AmNCR SMANCE

CERTIFIED MASTER GM
ALNO47S4

ANALYST ____________

C-44
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_.

Scott Spedaky Gases Inc

Shipped 1290 COMERMEE STREET
From TROY Mt 45CR

Phone 810-589-29S0 Fax flO-589-2134

cLRTIPIC1\TE OF ANALYSIS
INSTRUNENT RNTAL PROJECT 4L 05-98803-001

POS 1535-71bO3
246 WOODWORK L.A.NE ITEM 05022712 2AL

DATE /2S/9G
PALATINE IL 60067

CYtaINDSR ALM060357 ANALYTICAL ACCURACY rl%
FttL PRESSURE 1950 PSI PRODUCT EXPIRATION 6/2E/99
BLSND TYPI3 Acr.JBLEND MASTER GAS

REOtJP$WD GAS NaLYSIS
OMPONLT CONC KOI4ES MOT_____ --

9052 PPM
AIR DALANCI

ACUBLhND ttASTER GAS

ALM060339 ALMO6O3S7

_______________
VLUMSTEAOVU PPa4S aaj nc3y iAIcnt3M4 HOtn7n1 IDIM CRTh CASU4A

sain4 n.wireto raw JftASEv nscnç cAuFoa twcnan uAssAcst3flS IQS4OHt towM.wo
_wc-i 3A1QP4 RQLGE

C-45
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Client J\L
PlaJLJ-rc 2J\fU5 Hrc

Unit_______________________

Instrumentation Data for Reference Method

10

11

12

13

14

Reference Method System Performance Checks

System Leak Check Passed System nesponse Time

Calibration Error Check Passed

Calibration Materials Data
.TConstituent. Concentration Cylinder ID H.YPreiocol. Comments

Aicx // 56 4/i9 CgL/ YES NO

/JO I7 /1h7i YES/NO

c./c lH /rC YES/NO

/CCL
C97

1e-7c7co

Lnoc97c/q

YES/NO

YES/NO

7cs /\u1o3c93 YES/NO

4tnoy.jL YES/NO

Xc 4ocL c7c YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO
YES/NO

Schematic of Reference Method System

Reference Method

Sampling System

Location

Run Ifs

Job If 5C
Operator IL Mr r-c-

Date

Data Acquisition

File Names

Chart

constitueht

jc9c

Manülàcttirer

co /0

Scrial/ASetfr .J..Rnnge.Used ..L

çQC
Oper Principle

4-c
/fYci

Units flepoitecl

Co i-\
1ro L/8/-/-

7-C
0-oco

nATA Yes No circle one

if yes circle the units the RATA

is based on and include DS 077 te

describe the facilitys CEM system

OS 070 nM CEM System

ExCuTflC.nt -2/4104 Clean Air ThC-46

SOLVAY2016_6_002275



CAE lnIererence Check Clean Air Engineering

CAE Project No 6500 Run Data

2-10-1998

10.46

Time NOx S02 THC 02 C02 CO

ppm ppm ppm ppm

1047 0.4 0.0 0.1 21.9 0.0 3.4

1048 366.2 0.0 0.1 21.9 0.0 2.6

1049 461.9 0.0 0.1 21.9 0.0 3.7

1050 467.4 0.0 0.1 21.9 0.0 3.3

10.51 463.3 0.0 0.0 21.9 0.0 3.4

1052 457.4 0.0 0.5 1.9 0.0 2.9

1053 456.1 0.0 0.3 -0.1 0.0 3.1

1054 455.2 0.0 0.0 -0.1 0.0 -6.2

1055 456.9 0.0 0.1 -0.1 0.0 -65.9

1056 453.3 0.0 0.1 -0.1 0.0 -6.4

1057 396.0 0.0 0.0 0.0 0.0 -0.3

10.55 210.1 0.0 0.1 -0.1 0.0 0.4

1059 226.7 0.0 -0.1 -0.1 0.0 0.5

1100 227.2 0.0 0.1 .0.1 0.0 0.2

1101 227.5 0.0 0.2 -0.1 0.0 0.2

1102 83.5 0.0 0.4 13.8 12.0 0.9

11.03 1.8 0.0 0.1 22.1 20.0 -2.1

1104 3.2 0.0 0.1 21.5 19.0 -2.9

ii05 3.1 0.0 0.3 21.5 16.5 -2.4

1106 0.0 0.3 21.5 16.5 -2.9

1107 0.6 0.0 0.5 21.5 16.6 -27

11.08 0.0 0.7 131 12.7 -1.0

11.09 04 0.0 0.4 10.2 10.4 -1.7

1110 03 0.0 1.0 10.2 IOA -1.8

fl11 03 0.0 0.8 10.2 10.4 -1.3

1112 0.4 0.0 1.3 62 62 47.1

1123 01 0.0 1.1 -0.2 0.0 590.1

1124 0.2 0.0 0.8 -0.2 0.0 588.8

11.25 02 0.0 12 -0.2 00 590.0

11.26 0.1 0.0 02 0.0 0.1 457.1

11.27 0.2 0.0 0.3 0.0 0.0 268.4

11.28 0.2 0.0 0.2 0.0 0.0 266.9

1129 0.1 0.0 0.0 0.0 00 267.4

1130 0.2 0.0 0.1 0.0 0.0 223.6

11.31 0.3 0.0 0.3 -0.2 0.0 11.2

11.32 0.1 0.0 0.1 -0.2 0.0 1.1 RanZeroN2

1133 0.1 0.0 0.3 -0.2 0.0 1.0 RanZeroN2

11.34 0.0 0.5 -0.2 0.0 0.7 Ran Zero N2

11.35 199.0 0.0 02 -0.1 00 1.8

11.36 238.3 0.0 0.1 -0.2 0.0 1.0

11.37 238.7 0.0 0.3 -02 00 1.0

11.38 2266 0.0 0.3 -0.2 0.0 1.0 Ran 227 NOx

11.39 0.0 0.2 -0.2 0.0 12 Ran 227 NOx

11 40 226.3 0.0 0.1 -0.2 0.0 0.7 Ran 227 NOx
11 41 226.2 0.0 0.4 -02 0.0 1.5

11.42 28.3 0.0 0.6 8.6 6.8 0.4

1143 0.0 0.1 10.2 10.4 -1.2 Ran 10.2/10.402/CO

11.44 0.5 0.0 0.7 10.2 10.4 -1.3 Ran 10.2/10.402/CD
1145 0.4 0.0 0.1 10.2 10.4 -1.6 Ran 10.2/10.402/CD

1146 0.3 0.0 0.7 1.6 1.6 129.5

11.47 0.3 0.0 0.4 0.0 0.0 266.5 Ran 275.3 CO
11.48 0.3 0.0 0.0 0.0 0.0 266.4 Ran275.3C0

11.49 0.2 0.0 0.5 0.0 0.0 266.6 Ran 275.3 CO
1150 1.2 0.0 0.6 0.0 0.0 266.0

1151 1.9 0.0 0.3 00 0.0 266.0

1152 1.6 0.0 0.3 4.1 0.0 261.5

1153 4.4 0.0 01 21.0 0.0 60.2

1502 0.1 0.0 -0.1 -01 0.0 -1.1 Ran226502
15.03 00 0.0 0.0 -0.1 0.0 -IA Pan226SO2
1504 -0.1 0.0 -0.1 -0.1 0.0 -1.4 Ran228SO2
1505 0.0 -0.1 -0.1 -0.1 2.0

1506 -0.1 0.0 -0.1 -0.1 0.0 -1.4

1507 0.1 0.0 0.1 -0.2 0.0 -1.1

1508 0.0 0.0 -0.1 -0.2 0.0 -12

15.09 00 0.0 -0.1 -0.2 0.0 -0.6

C-41
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CAE Denver NOx Conversion Efficiency

CAE Project No 6500

2-10-1998

1345

Time NOx

ppm

1346 188.8

1347 189.0

1348 189.0

1349 189.1

1350 189.1

1351 189.1

1352 188.9 190.8 max
1353 189.3 188.3 mm

1354 189.1 2.4 dif

1355 188.8 1.3 %dif

1356 188.8 98.7 Conversion Efficiency

1357 189.1

1358 188.9

1359 189.6

1400 189.5

1401 189.6

1402 189.4

1403 189.6

1404 189.6

1405 189.3

1406 189.0

1407 188.5

1408 iaai

1409 188.8

1410 187
1411 iaao

1412 189
1413 183
1414 182
1415 189.7

1416 185
1417 1891
1418 189.5

1419 189.6

1420 190.8

C-48
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SOLVAY MINERALS INC
CAE Project No 8190-1

CA-3 Caiciner Stack

January21 1998

Run

Oxygen

CEM CALIBRATION DATA SHEET

Zero

Mid Span

High Span

Carbon Dioxide

Zero

Mid Span

High Span

Nitrogen Oxides

Zero

Mid Span

High Span

Carbon Monoxide

Total Hydrocarbons

0.0 0.0

10.2 10.3

21.4 21.2

0.0 0.0

10.4 10.3

18.5 18.4

0.0 0.0%

0.1 0.4%

0.2 0.8%

0.0 0.0%

0.1 0.5%

0.1 0.5%

7.2 0.7%

603.0 0.1%

1.1 0.2% 0.1%

230M 1.6% 0.5%

7.3 0.7% 0.0%

602.7 0.1% 0.0%

Calibration Error Check

Cylinder Value

Analyzer Calibration Response

C- Absolute Difference

Difference of Span
tTHC- Difference of Gas

System Bias Check

E- System Calibration

F- System Calibration

G- System Calibration

H- System Calibration

Drift of Span

C-49

Response Pre Test

Bias of Span Pre Test

Response Post Test

Bias of Span Post Test

0.0 0.0% -0.1 -0.4% -0.4%

10.1 -0.8% 10.1 -0.8% 00%

0.0 0.0% 0.0 0.0% 0.0%

10.1 -1.0% 10.1 -tO% 0.0%

Zero

Mid Span

High Span

0.4 0.1%

228.0 1.1%

0.0

227.0

456.0

0.0

598.7

1515.0

0.0

283.0

472.5

852.2

0.0

222.7

461.7

-4.9

600.4

1507.4

-4.9

282.9

476.5

843.4

Zero

Low Span

Mid Span

High Span

0.0 0.0%

4.3 0.9%

5.7 1.1%

4.9 0.3%

1.7 0.1%

7.6 0.4%

4.9 0.5%

0.1 0.0%

4.0 0.8%

8.8 1.0%

-4.9

282.9

476.5

843.4

0.0%

0.0%

0.0%

0.0%

4.9 1.0% 1.0%

279.4 -0.4% -04%
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SOLVAY MINERALS INC
CAE Project No 8190-1

CA-3 Calciner Stack

January21 1998

Run

CEM CALIBRATION DATA SHEET

Dt

Calibration Error Check

Cylinder Value

Analyzer Calibration Response

C- Absolute Difference

Difference of Span
tTHC- Difference of Gas

System Calibration Response Pre Test

System Calibration Bias of Span Pre Test

System Calibration Response Post Test

System Calibration Bias of Span Post Test

Drift of Span

0.0 0.0

10.2 10.3

21.4 21.2

0.0 0.0

10.4 10.3

18.5 18.4

Oxygen

Zero

Mid Span

High Span

Carbon Dioxide

Zero

Mid Span

High Span

Nitrogen Oxides

Zero

Mid Span

High Span

Carbon Monoxide

Zero

Mid Span

High Span

Total Hydrocarbons

Zero

Low Span

Mid Span

High Span

0.0

227.00

456.0

0.0

598.7

1515.0

0.0

283.0

472.5

852.20

0.0 0.0% -0.1 -0.4% 0.0 0.0% 0.4%

0.1 0.4% 10.1 -0.8% 10.1 -0.8% 0.0%

0.2 0.8%

0.0 0.0% 0.0 0.0% 0.0 0.0% 0.0%

0.1 0.5% 10.1 -1.0% 10.1 -1.0% 0.0%

0.1 0.5%

0.0 0.0% 1.1 0.2% 0.9 0.2% 0.0%

4.3 0.9% 230.6 1.6% 228.2 1.1% -0.5%

5.7 1.1%

4.9 0.3% 7.3 0.7% 7.3 0.7% 0.0%

1.7 0.1% 602.7 0.1% 598.5 -0.1% -0.2%

7.6 0.4%

4.9 0.5% 4.9 1.0% 5.0 1.0% 0.0%

0.1 0.0% 279.4 -0.4% 280.8 -0.2% 0.1%

4.0 0.8%

8.8 1.0%

System Bias Check

0.0

222.7

461.7

-4.9

600.4

1507.4

-4.9

282.9

476.5

843.4

C-SO
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SOLVAY MINERALS INC
CAE Project No 8190-1

CA-3 Catciner Stack

January21 1998

Run

Oxygen

Calibration Error Check

Cylinder Value

Analyzer Calibration Response

C- Absolute Difference

Difference of Span

THC Difference of Gas

CEM CALIBRATION DATA SHEET

System Bias Check

System Calibration Response Pre Test

System Calibration Bias of Span Pre Test

System Calibration Response Post Test

System Calibration Bias of Span Post Test

Drift of Span

C-51

0.0

227.00

456.0

0.0

222.7

461.7

0.0

4.3

5.7

Zero 0.0 0.0 0.0 0.0% 0.0 0.0% 0.0 0.0% 0.0%

Mid Span 10.2 10.3 0.1 0.4% 10.1 -0.8% 10.1 -0.8% 0.0%

High Span 21.4 21 .2 0.2 0.8%

Carbon Dioxide

Zero 0.0 0.0 0.0 0.0% 0.0 0.0% 0.0 0.0% 0.0%

Mid Span 10.4 10.3 0.1 0.5% 10.1 -1.0% 10.1 -1.0% 0.0%

High Span 18.5 18.4 0.1 0.5%

Nitrogen Oxides

Zero 0.0% 0.9 0.2% 1.3 0.3% 0.1%

Mid Span 0.9% 228.2 1.1% 227.7 1.0% -0.1%

High Span 1.1%

Carbon Monoxide

Zero 0.3% 7.3 0.7% 7.3 O.7i 0.0%

Mid Span 0.1% 598.5 -0.1% 596.4 -0.2% -0.1%

High Span

Total Hydrocarbons

0.4%

0.5%

0.0%

0.4%

5.0

280.8

1.0%

-0.2%

7.0

279.4

1.2%

-0.4%

0.2%

-0.1%

0.0

598.7

1515.0

-4.9

600.4

1507.4

4.9

1.7

7.6

Zero

Low Span

Mid Span

High Span

0.0

283.0

472.5

852.2

-4.9

282.9

476.5

843.4

4.9

0.1

4.0

8.8 0.9%
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SOLVAY MINERALS INC
CAE Project No 8190-1

CA Calciner Stack

January 22 1998

Run

CEM CALIBRATION DATA SHEET

Oxygen

Zero

Mid Span

High Span

Carbon Dioxide

Zero

Mid Span

High Span

Nitrogen Oxides

Zero

Mid Span

High Span

Carbon Monoxide

Zero

Mid Span

High Span

Total Hydrocarbons

0.1 0.4%

0.0 0.0%

0.1 0.4%

0.8 0.2% 0.1%

222.5 -0.7% -1.0%

5.0 -0.1% -0.1%

581.0 -0.7% -0.7%

4.4 0.5% 0.5%

27g.2 -0.7% -0.7%

Calibration Error Check

Cylinder Value

Analyzer Calibration Response

C- Absolute Difference

D- Difference of Span
THC Difference of Gas

System Bias Check

E- System Calibration Response Pre Test

System Calibration Bias of Span Pre Test

System Calibration Response Post Test

System Calibration Bias of Span Post Test

I- Drift of Span

-0.1 0.0% 0.0 0.4% 0.4%

10.1 -0.4% 10.2 0.0% 0.4%

0.0 0.0% 0.0 0.0% 0.0%

10.2 -0.5% 10.2 -0.5% 0.0%

0.0

10.2

21.4

0.0

10.4

18.5

0.0

227.0

456.0

0.0

598.7

1515.0

0.0

283.0

472.5

852.2

-0.1

10.2

21.3

0.0

10.3

18.6

-0.1

225.9

463.7

7.3

592.9

1489.3

-0.2

286.5

482.1

849.1

0.0 0.0%

0.1 0.5%

0.1 0.5%

0.1 0.0%

1.1 0.2%

7.7 1.5%

7.3 0.4%

5.8 0.3%

25.7 1.5%

0.2 0.0%

3.5 1.2%

9.6 2.0%

3.1 0.4%

0.4 0.1%

227.6 0.3%

7.3 0.0%

5g3.2 0.0%

Zero

Low Span

Mid Span

High Span

-0.2

286.5

482.1

849.1

0.0%

0.0%

0.0%

0.0%

C-52
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SOLVAY MINERALS INC

CAE Project No 8190-1

CA Calciner Stack

January 22 1998

Run

Oxygen

Zero

Mid Span

High Span

carbon Dioxide

Zero

Mid Span

High Span

Nitrogen Oxides

Zero

Mid Span

High Span

Carbon Monoxide

Zero

Mid Span

High Span

Total Hydrocarbons

Calibration Error Check

Cylinder Value

Analyzer Calibration Response

C- Absolute Difference

Difference of Span
THC- Difference of Gas

CEM CALIBRATION DATA SHEET

0.0 -0.1 0.1 0.4%

10.2 10.2 0.0 0.0%

21.4 21.3 0.1 0.4%

0.0 0.0 0.0 0.0%

10.4 10.3 0.1 0.5%

18.5 18.6 0.1 0.5%

0.4

227.6

4.4

279.2

System Bias Check

System Calibration Response Pre Test

System Calibration Bias of Span Pre Test

System Calibration Response Post Test

System Calibration Bias of Span Post Test

Drift of Span

0.0 0.4% 0.0 0.4% 0.0%

10.2 0.0% 10.2 0.0% 0.0%

0.0 0.0% 0.0 0.0% 0.0%

10.2 -0.5% 10.2 -0.5% 0.0%

0.1% 0.7 0.2% 0.1%

0.3% 219.4 -13% -1.6%

-0.1% 4.9 -0.1% 0.0%

-0.7% 581.1 -0.7% 0.0%

0.5% 7.5 0.8% 0.3%

-0.7% 287.3 0.1h 0.8%

0.0

227.0

456.0

0.0

598.7

1515.0

0.0

283.0

472.5

852.20

-0.1

225.9

463.7

7.3

592.9

1489.3

-0.2

286.5

482.1

849.1

5.0

581.0

0.1 0.0%

1.1 0.2%

7.7 1.5%

7.3 0.4%

5.8 0.3%

25.7 1.5%

0.2 0.0%

3.5 1.2%

9.6 2.0%

3.1 0.4%

Zero

Low Span

Mid Span

High Span

C-SB
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SOLVAY MINERALS INC
CAE Project No 8190-1

CA Calciner Stack

January22 1998

Run

CEM CALIBRATION DATA SHEET

System Bias Check

System Calibration Response Pre Test

System Calibration Bias of Span Pre Test

System Calibration Response Post Test

System Calibration Bias of Span Post Test

Drift of Span

0.0 0.0

10.4 10.3

18.5 18.6

Oxygen

Zero 0.0 -0.1 0.1 0.4% 0.0 0.4% 0.0 0.4% 0.0%

Mid Span

High Span

Carbon Dioxide

10.2

21.4

10.2

21.3

0.0

0.1

0.0%

0.4%

10.2 0.0% 10.2 0.0% 0.0%

Zero 0.0 0.0% 0.0 0.0% 0.0 0.0% 0.0%

Mid Span 0.1 0.5% 10.2 -0.5% 10.2 -0.5% 0.0%

High Span 0.1 0.5%

Nitrogen Oxides

Zero 0.1 0.0% 0.7 0.2% 0.5 0.1% 0.0%

Mid Span 1.1 0.2% 219.4 -1.3% 223.9 -0.4% 0.9%

High Span 7.7 1.5%

Carbon Monoxide

Zero 0.4% 4.9 -0.1% 7.3 0.0% 0.1%

Mid Span 0.3% 581.1 -0.7% 593.2 0.0% 0.7%

High Span 1.5%

Total Hydrocarbons

0.0%

1.2%

7.5

287.3

0.8%

0.1%

4.5

288.6

0.5%

0.2%

-0.3%

0.1%

0.0

227.0

456.0

0.0

598.7

1515.0

0.0

283.0

472.5

852.2

-0.1

225.9

463.7

7.3

592.9

1489.3

-0.2

286.5

482.1

849.1

Zero

Low Span

Mid Span

High Span

7.3

5.8

25.7

0.2

3.5

9.6

3.1

1.0%

0.3%

Calibration Error Check

Cylinder Value

Analyzer Calibration Response

C- Absolute Difference

Difference of Span

tTHC- Difference of Gas

C-54
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SOLVAY MINERALS INC Client Reference No 4500024582

GREEN RIVER WYOMING CAE Project No 8190-1
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SOLVAY MINERALS INC Clean Air Engineering

CAE Project No 8190-1 Calibration Data

CA-3 Calciner Stack

1-21-1998 Calibration Error

085436

Time NOx 502 THC 02 C02 CO 502 In 02 In C02 In

ppm ppm ppm ppm ppm

085451 222.9 0.0 -3.0 20.5 0.0 -4.9 0.0 0.0 0.0

085506 222.7 0.0 -3.1 20.5 0.0 -4$ 0.0 0.0 0.0

085521 222.5 0.0 -3.0 20.5 0.0 -4.9 0.0 0.0 0.0

085536 222.8 0.0 -3.0 20.5 0.0 -4.9 0.0 0.0 0.0

085551 223.4 0.0 -3.0 20.5 0.0 -4.9 0.0 0.0 0.0

085606 223.9 0.0 -3.0 20.5 0.0 -4.9 0.0 0.0 0.0

085621 423.5 0.0 -3.0 20.5 0.0 -4.9 0.0 0.0 0.0

085636 461.3 0.0 -2.9 20.5 0.0 -4.9 0.0 00 0.0

085651 461.7 0.0 -3.0 20.7 0.0 -4.9 0.0 0.0 0.0

085706 462.1 0.0 -3.0 20.9 0.0 -4.9 0.0 0.0 0.0

085721 462.2 0.0 -2.9 20.9 0.0 -4.9 0.0 0.0 0.0

085736 461.5 0.0 -2.7 20.9 0.0 -4.9 0.0 0.0 0.0

085751 227.1 0.0 -0.6 20.9 0.0 -4.9 0.0 0.0 0.0

085806 4.1 0.0 -2.9 20.9 0.0 -4.6 0.0 0.0 0.0

085821 1.4 0.0 -1.9 20.9 0.0 15.6 0.0 0.0 0.0

085836 0.6 0.0 -2.7 20.9 0.0 270.7 0.0 0.0 0.0

085851 0.4 0.0 -2.6 20.9 0.0 901.9 0.0 0.0 0.0

085906 0.3 0.0 -2.4 20.9 0.0 1307.1 0.0 0.0 0.0

085921 0.3 0.0 -2.5 20.9 0.0 1432.1 0.0 0.0 0.0

085936 0.2 0.0 -1.4 20.9 0.0 1430.5 0.0 0.0 0.0

085951 02 0.0 -3.2 20.9 0.0 1427.9 0.0 00 0.0

090006 -0.4 0.0 -3.3 20.9 0.0 1427.1 0.0 0.0 0.0

090021 0.1 0.0 -3.1 20.9 0.0 1417.3 0.0 0.0 0.0

090036 0.1 0.0 -2.9 20.9 0.0 14362 0.0 0.0 0.0

090051 0.6 0.0 -3.0 20.9 0.0 1438.5 0.0 0.0 0.0

090106 0.2 0.0 -2.9 20.9 0.0 1457.8 0.0 0.0 0.0

090121 0.1 0.0 -3.0 20.9 0.0 1491.7 0.0 0.0 0.0

090136 0.1 0.0 -2.9 20.9 0.0 1497.4 0.0 0.0 0.0

090151 0.1 0.0 -3.1 20.9 0.0 1501.6 0.0 0.0 0.0

090208 0.1 0.0 -3.1 20.9 0.0 1507.8 0.0 0.0 0.0

090221 0.1 0.0 -3.0 20.9 0.0 1506.8 0.0 0.0 0.0

090236 0.0 0.0 -3.0 20$ 0.0 1507.6 0.0 0.0 0.0

090251 0.6 0.0 -3.0 20$ 0.0 1507.6 0.0 0.0 0.0

090306 0.0 0.0 -3.1 20.9 0.0 1506.3 0.0 0.0 0.0

090321 0.0 0.0 -3.1 20$ 0.0 1439.0 0.0 0.0 0.0

090336 0.0 0.0 -3.0 20$ 0.0 1140.9 0.0 0.0 0.0

090351 0.0 0.0 -2.8 20$ 0.0 7842 0.0 0.0 0.0

090406 0.0 0.0 -2.8 20$ 0.0 655.6 0.0 0.0 0.0

090421 0.0 0.0 -2.7 20$ 0.0 629.9 0.0 0.0 0.0

090436 0.0 0.0 -2.7 20$ 0.0 628.7 0.0 0.0 0.0

090451 0.0 0.0 -2.7 20.9 0.0 629.4 0.0 0.0 0.0

090506 -0.1 0.0 -2.2 20.9 0.0 626.6 0.0 0.0 0.0

090521 0.0 0.0 -2.1 20.9 0.0 623.7 0.0 0.0 0.0

090536 0.0 0.0 -1.6 20.9 0.0 627.3 0.0 0.0 0.0

090551 0.0 0.0 -1.8 20.9 0.0 620.1 0.0 0.0 0.0

090606 0.0 0.0 -2.0 20.9 0.0 620.1 0.0 0.0 0.0

090621 -0.1 0.0 -1.5 20.9 0.0 620.1 0.0 0.0 0.0

090636 0.5 0.0 -3.0 20$ 0.0 620.1 0.0 0.0 0.0

090651 -0.1 0.0 -2.9 20.9 0.0 6172 0.0 0.0 0.0

090706 -Ci 0.0 -2.3 20.9 0.0 615.7 0.0 0.0 0.0

090721 -0.1 0.0 -1.6 20.9 0.0 625.2 0.0 0.0 0.0

090736 -0.1 0.0 -1.9 20.9 0.0 639.8 0.0 0.0 0.0

Revision
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SOLVAY MINERALS INC Clean Air Engineering

CAE Project No 8190-1 Calibration Data

CA-3 Calciner Stack

1-21-1998 Calibration Error

085436

Time NOx S02 THC 02 C02 CO 502 In 02 In C02 In

ppm ppm ppm ppm ppm

090751 -0.1 0.0 -2.1 20.9 0.0 628.7 0.0 0.0 0.0

090806 -0.1 0.0 -2.3 20.9 0.0 628.9 0.0 0.0 0.0

090821 -0.1 0.0 -2.8 20.9 0.0 626.0 0.0 0.0 0.0

090836 -0.1 0.0 -2.4 20.9 0.0 618.7 0.0 0.0 0.0

090851 -0.1 0.0 -1.9 20.9 0.0 615.4 0.0 0.0 0.0

090906 -0.1 0.0 -2.2 20.9 0.0 614.7 0.0 0.0 0.0

090921 -0.1 0.0 -2.9 20.9 0.0 612.8 0.0 0.0 0.0

090936 -0.1 0.0 -3.1 20.9 0.0 612.8 0.0 0.0 0.0

090951 -0.1 0.0 -3.1 20.9 0.0 632.0 0.0 0.0 0.0

091006 -0.1 0.0 -2.0 20.9 0.0 793.8 0.0 0.0 0.0

091021 -0.1 0.0 -3.2 20.9 0.0 1134.3 0.0 0.0 0.0

091036 -0.1 0.0 -3.3 20.9 0.0 1345.5 0.0 0.0 0.0

091051 -0.1 0.0 -3.6 20.9 0.0 1408.7 0.0 0.0 0.0

091106 -0.2 0.0 -2.9 20.9 0.0 1413.9 0.0 0.0 0.0

091121 -0.2 0.0 -3.3 20.9 0.0 1408.4 0.0 0.0 0.0

091136 -0.2 0.0 -3.1 20.9 0.0 1912.6 0.0 0.0 0.0

091151 -0.2 0.0 -2.8 20.9 0.0 6655.1 0.0 0.0 0.0

091206 -0.2 0.0 -2.9 20.9 0.0 1717.8 0.0 0.0 0.0

091221 -0.2 0.0 -2.8 20.9 0.0 1683.6 0.0 0.0 0.0

091236 -0.2 0.0 -2.7 20.9 0.0 1645.3 0.0 0.0 0.0

091251 -0.2 0.0 -2.6 20.9 0.0 1575.0 0.0 0.0 0.0

091 306 -0.2 0.0 -3.0 20.9 0.0 1530.1 0.0 0.0 0.0

091 321 -0.2 0.0 -3.3 20.9 0.0 1515.8 0.0 0.0 0.0

091336 -0.2 0.0 -2.7 20.9 0.0 1506.7 0.0 0.0 0.0

091351 -0.2 0.0 -2.2 20.9 0.0 1508.0 0.0 0.0 0.0

091406 -0.2 0.0 -2.2 20.9 0.0 1506.7 0.0 0.0 0.0

091421 -0.2 0.0 -2.2 20.9 0.0 1507.0 0.0 0.0 0.0

091436 -1.0 0.0 -2.0 20.9 0.0 15067 0.0 0.0 0.0

091451 -0.3 0.0 -2.0 20.8 0.0 1515.5 0.0 0.0 0.0

091506 -0.2 0.0 -2.6 20.8 0.0 1521.0 0.0 0.0 0.0

091521 -0.2 0.0 -2.3 20.8 0.0 1487.5 0.0 0.0 0.0

091536 -0.2 0.0 -2.6 20.9 0.0 1488.0 0.0 0.0 0.0

091551 -0.3 0.0 -3.0 20.8 0.0 1493.5 0.0 0.0 0.0

091606 -0.2 0.0 -2.9 20.9 0.0 1487.3 0.0 0.0 0.0

091621 -0.2 0.0 -3.2 20.8 0.0 1496.1 0.0 0.0 0.0

091636 -0.2 0.0 -3.6 20.9 0.0 1516.6 0.0 0.0 0.0

091651 -0.2 0.0 -3.5 20.8 0.0 1508.1 0.0 0.0 0.0

091706 -0.2 0.0 -3.6 20.6 0.0 1500.3 0.0 0.0 0.0

091721 -0.2 0.0 -3.5 20.6 0.0 1501.6 0.0 0.0 0.0

091 736 -0.2 0.0 -3.5 20.6 0.0 1508.8 0.0 0.0 0.0

091751 -0.2 0.0 -3.9 20.6 0.0 1504.2 0.0 0.0 0.0

091806 -0.2 0.0 -3.5 20.6 0.0 1451.7 0.0 0.0 0.0

091 821 -0.2 0.0 -3.4 20.6 0.0 13892 0.0 0.0 0.0

091836 -0.2 0.0 -3.3 20.6 0.0 1373.5 0.0 0.0 0.0

091851 -0.2 0.0 -3.4 20.6 0.0 840.0 0.0 0.0 0.0

091906 -0.2 0.0 -3.6 20.6 0.0 6012 0.0 0.0 0.0

091 921 -0.2 0.0 -3.5 20.6 0.0 6022 0.0 0.0 0.0

091 936 -0.3 0.0 -3.3 20.6 0.0 602.7 0.0 0.0 0.0

091951 -0.3 0.0 -3.2 20.6 0.0 601.4 0.0 0.0 0.0

092006 -0.3 0.0 -3.1 20.6 0.0 601.7 0.0 0.0 0.0

092021 -0.3 0.0 -3.1 19.6 0.0 598.1 0.0 0.0 0.0

092036 -0.3 0.0 -2.9 13.4 0.0 513.0 0.0 0.0 0.0

Revision
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SOLVAY MINERALS INC

CAE Project No 8190-1

CA-3 Calciner Stack

1-21-1998

Clean Air Engineering

Calibration Data

Calibration Error

Zero Gas

Mid Gas

High Gas

Revision

0.0

222.7

461.7

0.0

10.3 10.2

21.2

-4.9

600.4

02 C02

085436

Time

092051

092106

092121

092136

0921 51

092206

092221

092236

092251

092306

092321

092336

092351

092406

092421

092436

092451

092506

092521

092536

092551

092606

19.9

20.9

21.0

21.0

21.0

21.1

21.3

21.2

21.3

21.2

1.9

8.1

13.4

16.2

17.3

17.8

18.0

18.1

18.2

18.3

NOx

ppm

-0.3

-0.3

-0.3

-0.3

-0.3

-0.3

-0.3

-0.3

-0.3

-0.3

-0.4

-0.3

-0.3

-0.3

-0.3

-0.3

-0.4

-0.3

-0.3

-0.3

-0.3

-0.3

S02

ppm

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

THC

ppm

-3.4

-3.5

-3.2

-3.0

-3.4

-3.7

-3.9

-3.8

-3.9

-3.9

-2.6

-3.7

-3.4

-3.6

-3.4

-3.5

-3.7

-3.7

-3.5

-3.6

-3.4

-3.5

CO S021n 021n C021n

ppm ppm

237.6 0.0 0.0 0.0

68.5 0.0 0.0 0.0

12.9 0.0 0.0 0.0

6.2 0.0 0.0 0.0

-4.2 0.0 0.0 0.0

-2.8 0.0 0.0 0.0

7.0 0.0 0.0 0.0

-0.8 0.0 0.0 0.0

-3.1 0.0 0.0 0.0

4.4 0.0 0.0 0.0

6.7 0.0 0.0 0.0

-0.7 0.0 0.0 0.0

-3.6 0.0 0.0 0.0

4.1 0.0 0.0 0.0

7.0 0.0 0.0 0.0

6.5 0.0 0.0 0.0

-3.3 0.0 0.0 0.0

-3.4 0.0 0.0 0.0

7.0 0.0 0.0 0.0

7.0 0.0 0.0 0.0

3.1 0.0 0.0 0.0

4.4 0.0 0.0 0.0

21.2

21.2

21.3

18.4

18.4
18.4

19.2 18.4

11.9 ia
10.4 10.3

10.3 10.2

10.3 10.2

10.31 10.21

10.3 10.2

10.3 10.2

10.3 10.2

18.4 1507.4

D-1
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lime N0 SO2 THC

ppm ppm ppm
02 CO2 CO SO2 In

ppm ppm
02 In CO2 In

092925 227.9

092940 228.0

092955 228.1

093010 228.0

093025 228.3

093040 223.0

093055 41.3

093110 1.6

0931 25 0.7

0931 40 0.4

093155 0.2

093210 0.6

093225 0.1

093240 0.0

093255 0.0

093310 3.4

093325 0.2

093340 -0.1

093355 -0.1

093410 -0.1

093425 -0.2

093440 -0.2

093455 -0.2

093510 -0.2

093525 -0.3

093540 -0.3

093555 -0.1

093610 0.2

093625 -0.3

093640 -0.3

093655 -0.3

09 3710 -0.3

093725 -0.3

093740 -0.3

093755 -0.3

093810 -0.3

093825 -0.4

393640 -0.4

093655 -0.3

0939 10 -0.4

393925 -0.4

0939.40 -0.4

093955 -0.4

094010 -0.4

094025 -0.4

094040 -0.3

094055 -0.4

094110 -0.3

0941 25 -0.4

094140 -0.4

094155 -0.4

094210 -0.4

094225 -04

094240 -0.4

094255 -0.4

094310 -04

094325 -0.4

094340 -0.4

094355 -0.4

094410 -0.3

094425 -0.4

094440 -0.3

094455 -0.4

094510 -0.4

094525 -0.4

094543 -0.4

094555 -0.4

094610 -0.4

Zero Gas 0.4

Cal Gas 228.0

Cal Gas

Cal Gas

Revision

0.0 -4.9

0.0 -4.9

0.0 -4.9

0.0 -4.9

0.0 -0.7

0.0 351.2

0.0 509.5

0.0 473.9

0.0 475.1

0.0 476.0

0.0 476.0

0.0 477.6

0.0 476.9

0.0 476.8

0.0 508.2

0.0 833.4

0.0 839.5

0.0 841.2

0.0 841.2

0.0 841.4

0.0 843.0

0.0 842.5

0.0 843.5

0.0 843.0

0.0 843.7

0.0 611.8

0.0 21.8

0.0 499.3

0.0 294.6

0.0 283.6

0.0 283.0

0.0 282.8

0.0 282.4

0.0 282.4

0.0 282.4

0.0 282.4

0.0 282.4

0.0 282.6

0.0 282.8

0.0 282.9

0.0 282.9

0.0 282.8

0.0 266.7

0.0 17.2

0.0 12.4

0.0 11.3

0.0 10.6

0.0 10.7

0.0 7.4

0.0 4.7

0.0 4.3

0.0 5.1

0.0 3.8

0.0 3.6

0.0 3.5

0.0 3.3

0.0 3.1

0.0 3.0

0.0 1.9

0.0 1.0

0.0 -0.2

0.0 -0.3

0.0 -0.2

0.0 -0.3

0.0 -0.3 10.1 10.1 7.3

0.0 -0.3 10.1 10.1 7.3

0.0 0.7 10.1 10.1 7.3

0.0 -0.3 10.2 10.1 7.3

-4.9 0.0 0.0 7.2

282.9 10.1 10.1 603.0

476.5

843.4

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.3 0.0 0.0

0.0 0.0 0.0

0.3 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

SOLVAY MINERALS INC

CAE Project No 8190-1

CA-3 Calciner Stack

January21 1998

CALIBRATION BIAS

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

-0.1 -0.1

-0.1 -0.1

-0.1 -0.1

-0.1 0.0

-0.1 0.0

0.0 -0.1

-0.1 -0.1

-0.1 -0.1

-0.1 -0.1

0.2 0.1

0.1 0.0

0.0 0.0

0.0 -0.1

0.0 -0.1

0.0 -0.1

0.1 -0.1

0.2 -0.1

0.1 -0.1

0.0 -0.1

0.0 -0.1

5.9 -0.1

18.3 0.0

4.7 0.0

0.2 -0.1

-0.1 -0.1

-0.1 -0.1

-0.1 -0.1

-0.1 -0.1

-0.1 -0.1

-0.1 -0.1

-0.1 -0.1

-0.1 -0.1

-0.1 -0.1

-0.1 -0.1

-0.1 -0.1

-0.1 -0.1

-0.1 -0.1

0.0 0.0

-0.1 0.0

-0.1 -0.1

-0.1 -0.1

7.3

7.0

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.0

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

13.8

172.0

921.5

1380.2

-0.1 -0.1 1492.0

-0.1 0.0 1498.9

-0.1 0.0 1387.0

-0.1 -0.1 1013.0

-0.1 -0.1 658.4

-0.1 -0.1 606.3

-0.1 -0.1 603.0

-0.1 -0.1 603.0

-0.1 -0.1 603.0

-0.1 -0.1 603.0

-0.1 -0.1 595.2

-0.1 -0.2 601.4

3.2 2.9 591.6

9.6 9.2 476.4

10.1 9.9 157.4

10.1 iao 33.4

10.1 10.1 7.3

nic
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SOLVAY MINERALS INC

CAE Project No 8190-1

CA-3 Calciner Stack

January 21 1998

REFERENCE METHOD RUN

Time NO SO2 THC 02 CO2 CO 302 In 02 In CO2 In

ppm ppm ppm ppm ppm rio

0956 27.9 0.0 149.4 11.4 11.0 651.3 0.0 0.0 0.0

0957 25.5 0.0 169.7 11.3 11.0 665.3 0.0 0.0 0.0

0958 24.8 0.0 174.5 11.3 11.1 668.8 0.0 0.0 0.0

0959 25.6 0.0 171.1 112 112 668.5 0.0 0.0 0.0

1000 252 0.0 177.5 11.2 112 668.4 0.0 0.0 0.0

1001 26.1 0.0 162.8 11.2 11.2 666.8 0.0 0.0 0.0

1002 26.0 0.0 180.5 11.3 11.1 668.3 0.0 0.0 0.0

1003 25.5 0.0 178.1 11.2 11.2 668.0 0.0 0.0 0.0

1004 24.5 0.0 181.8 11.3 11.1 666.9 0.0 0.0 0.0

1005 25.8 0.0 164.9 11.2 11.2 667.0 0.0 0.0 0.0

1006 251 0.0 171.6 11.1 11.3 667.0 0.0 0.0 00

1007 24.9 0.0 179.9 11 .2 11 .2 669.2 0.0 0.0 0.0

1008 24.9 0.0 184.0 11.3 11 .2 666.7 0.0 0.0 0.0

1009 25.2 0.0 175.9 112 11.3 668.4 0.0 0.0 0.0

1010 25.3 0.0 172.7 11.2 11.2 666.5 0.0 0.0 0.0

1011 25.1 0.0 185.4 11.2 11.2 668.5 0.0 0.0 0.0

1012 23.9 0.0 186.5 11.2 11.2 666.5 0.0 0.0 0.0

1013 23.4 0.0 189.0 11.3 11.1 666.6 0.0 0.0 0.0

1014 25.3 0.0 166.8 11.3 112 6671 0.0 0.0 0.0

1015 25.1 0.0 174.7 112 112 666.5 0.0 0.0 0.0

1016 25.1 0.0 188.4 112 112 666.3 0.0 0.0 0.0

1017 24.6 0.0 199.2 11.2 11.2 666.8 0.0 0.0 0.0

1018 23.7 0.0 195.2 11.3 11.2 666.7 0.0 0.0 0.0

1019 231 0.0 198.0 11.3 11.1 667.0 0.0 0.0 0.0

1020 24.3 0.0 197.0 11.2 11.2 666.4 0.0 0.0 0.0

1021 24.2 0.0 204.6 11.2 11.2 666.5 0.0 0.0 0.0

1022 24.3 0.0 192.1 112 11.3 666.8 0.0 0.0 0.0

1023 24.6 0.0 197.3 11.2 11.3 666.7 0.0 0.0 0.0

1024 23.9 0.0 199.8 11.2 11.3 666.8 0.0 0.0 0.0

1025 22.7 0.0 213.1 11.3 11.1 667.3 0.0 0.0 0.0

1026 22.5 0.0 215.7 11.4 11.0 667.1 0.0 0.0 0.0

1027 24.0 0.0 194.7 11.2 11.2 666.6 0.0 0.0 0.0

1028 24.1 0.0 200.6 11.2 11.2 667.9 0.0 0.0 0.0

10.29 241 0.0 210.9 11.1 11.3 668.1 0.0 0.0 0.0

1030 24.3 0.0 207.1 11.1 11.4 666.8 0.0 0.0 0.0

1031 23.9 0.0 214.3 11.1 11.3 667.2 0.0 0.0 0.0

1032 24.4 0.0 203.0 11.2 112 666.8 0.0 0.0 0.0

1033 23.9 0.0 214.5 11.2 112 667.1 0.0 0.0 0.0

1034 23.9 0.0 218.8 112 112 667.1 0.0 0.0 0.0

1035 241 0.0 2191 11.1 11.3 667.2 0.0 0.0 0.0

1036 24.2 0.0 225.6 11.1 11.3 667.2 0.0 0.0 0.0

1037 23.4 0.0 217.4 112 11.2 667.0 0.0 0.0 0.0

1038 23.8 0.0 221.1 11.3 11.1 745.0 0.0 0.0 0.0

1039 23.9 0.0 236.5 11.3 11.1 850.2 0.0 0.0 0.0

1040 23.4 0.0 240.4 11.3 11.1 858.2 0.0 0.0 0.0

1041 23.3 0.0 235.5 11.2 11.1 866.9 0.0 0.0 0.0

1042 24.4 0.0 220.2 11.1 112 876.0 0.0 0.0 0.0

1043 24.3 0.0 228.6 11.1 11.2 883.3 0.0 0.0 0.0

1044 24.6 0.0 239.3 112 112 8813 00 0.0 0.0

1045 24.2 0.0 248.8 11.2 11.2 896.4 0.0 0.0 0.0

1046 23.0 0.0 264.9 11.3 11.0 914.8 0.0 0.0 0.0

1047 23.5 0.0 256.2 11.2 11.1 930.1 0.0 0.0 0.0

1048 23.9 0.0 255.6 11.2 11.2 921.7 0.0 0.0 0.0

1049 24.3 0.0 255.8 112 112 926.8 0.0 0.0 0.0

1050 24.6 0.0 251.7 11.1 112 925.3 0.0 0.0 0.0

1051 24.2 0.0 274.4 11.2 11.2 931.8 0.0 0.0 0.0

1052 24.2 0.0 246.2 11.3 11.1 941.9 0.0 0.0 0.0

1053 24.0 0.0 263.5 112 11.1 947.9 0.0 0.0 0.0

1054 23.5 0.0 267.5 112 11.1 940.8 0.0 0.0 0.0

1055 243 0.0 2661 112 11.1 952.5 00 0.0 0.0

Average 24.4 208.3 11.2 11.2 736.6
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SOLVAY MINERALS INC

CAE Project No 8190-1

CA-3 Calciner Stack

January21 1998

105818 230.7

105833 231.0

105848 230.7

105903 230.1

105918 230.2

105933 230.8

105948 230.3

110003 127.0

110018 4.7

110033 1.3

110048 1.0

110103 0.8

110118 0.7

1101 33 0.6

110148 0.5

110203 0.4

110218 0.4

110233 0.4

110248 0.3

110303 0.3

110318 0.2

110333 0.2

110348 0.4

110403 0.6

110418 0.0

110433 -0.1

110448 -0.1

110503 -0.1

110518 -0.1

110533 -0.1

110548 -0.1

110603 -0.1

110618 7.8

110633 1.3

110648 -0.1

110703 -0.2

110718 -0.1

1107.33 -0.2

110748 -0.2

110803 -0.2

110818 -0.3

110833 -0.2

110848 -0.2

110903 -0.2

110918 -0.3

110933 -0.2

110948 -0.3

111003 -0.2

111018 -0.3

111033 -0.3

111048 -0.3

111103 -0.3

111118 -0.3

111133 -0.3

111148 -0.3

111203 -0.3

111218 -0.3

111233 -0.3

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0 6.2 10.1

0.0 7.3 9.8

0.0 6.9 2.7

0.0 6.7 0.1

0.0 6.4 0.0

0.0 6.2 -0.1

0.0 5.9 -0.1

0.0 5.6 -0.1

0.0 5.6 -0.1

0.0 4.6 -0.1

0.0 5.3 -0.1

0.0 5.2 -0.1

0.0 5.0 -0.1

0.0 4.9 -0.1

0.0 4.8 -0.1

0.0 8.6 -0.1

0.0 77.4 0.7

0.0 79.8 15.5

0.0 79.9 20.1

0.0 80.0 20.4

0.0 80.1 20.4

0.0 80.0 20.4

0.0 80.0 20.4

0.0 80.1 20.4

0.0 80.1 20.4

0.0 80.1 20.4

0.0 80.0 20.4

0.0 80.1 20.4

0.0 80.0 20.4

0.0 80.1 20.4

0.0 80.2 20.4

0.0 80.0 20.4

0.0 80.0 20.4

0.0 80.0 20.4

0.0 187.6 20.5

0.0 276.6 13.0

0.0 278.5 1.0

0.0 279.2 0.1

0.0 279.5 0.0

0.0 279.5 0.0

0.0 279.4 0.0

0.0 279.4 0.0

7.3

7.3

7.3

7.3

7.3

7.0

7.3

7.3

7.3

17.4

7.3

7.3

7.3

7.3

7.3

10.1 7.3

9.9 7.3

3.9 52.2

0.8 233.9

0.3 478.4

0.1 579.8

0.0 602.2

0.0 595.9

0.0 602.4

-0.1 599.1

0.0 600.1

0.0 592.6

0.0 602.4

0.0 603.0

0.0 593.3

0.0 598.8

0.0 600.4

0.0 550.8

0.0 327.5

0.0 113.8

0.0 24.3

0.0 7.3

0.0 7.3

0.0 7.3

0.0 7.3

0.0 7.3

0.0 7.3

0.0 7.3

0.0 7.3

0.0 7.3

0.0 7.3

0.0 7.3

0.0 7.3

0.0 7.3

0.0 7.3

0.0 7.3

-0.1 7.3

-0.1 7.3

-0.1 7.3

-0.1 7.3

-0.1 7.3

-0.1 7.3

ZeroGas 1.1

Cal Gas 230.6

4.9 -0.1

279.4 10.1

0.0 7.3

10.1 602.7

CALIBRATION B1AS

Time NO SO2 THC 02 002 CO 502 In 02 In 002 In

ppm ppm ppm ppm ppm

15.4 0.0 0.0

14.3 fl -0.1 0.0

13.3 -0.1 0.0

12.7 -0.1 0.0

12.0 -0.1 0.0

11.6 -0.1 0.0

10.3 -0.1 0.0

8.2 1.5 0.8

8.0 8.8 7.3

7.8 10.0 9.6

7.6 10.1 9.9

7.4 10.1 10.0

7.1 10.1 10.1

6.9 10.1 10.1

6.6 10.1 10.1

6.5 10.1 10.1

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 00

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0
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SOLVAY MINERALS INC

CAE Project No 8190-1

CA-3 Calciner Slack

January 21 1998

REFERENCE METHOD RUN

Time NO 502 TI-iC 02 CO2 CO In 02 In CO2 In

ppm ppm ppm ppm ppm

1146 24.5 0.0 213.2 112 11.1 785.9 0.0 0.0 0.0

1147 25.4 0.0 210.9 11.1 11.3 789.5 0.0 0.0 0.0

1148 25.2 0.0 214.1 11.1 11.3 778.9 0.0 0.0 0.0

1149 25.1 0.0 200.4 11.2 11.2 789.9 0.0 0.0 0.0

1150 24.7 0.0 206.5 11.3 11.1 790.8 0.0 0.0 0.0

1151 25.0 0.0 205.1 11.2 11.2 782.0 0.0 0.0 0.0

1152 26.1 0.0 205.1 11.1 11.3 782.3 0.0 0.0 0.0

1153 25.8 0.0 214.3 11.1 11.3 783.1 0.0 0.0 0.0

1154 25.1 0.0 196.3 112 112 785.0 0.0 0.0 0.0

1155 24.6 0.0 198.5 11.3 11.1 780.2 0.0 0.0 0.0

1156 25.0 0.0 210.6 112 112 774.7 0.0 0.0 0.0

1157 25.7 0.0 204.1 11.1 11.3 803.6 0.0 0.0 0.0

1158 25.3 0.0 2092 11.1 113 782.1 0.0 0.0 0.0

1159 252 0.0 213.0 11.1 11.3 791.4 0.0 0.0 0.0

1200 26.1 0.0 189.6 11.1 11.3 792.6 0.0 0.0 0.0

1201 25.2 0.0 197.3 112 11.2 766.8 0.0 0.0 0.0

1202 24.5 0.0 203.9 11.3 11.1 760.3 0.0 0.0 0.0

1203 24.4 0.0 208.0 11.2 112 776.6 0.0 0.0 0.0

1204 25.1 0.0 202.1 11.2 11.2 761.8 0.0 0.0 0.0

1205 25.2 0.0 201.1 11.1 11.3 752.4 0.0 0.0 0.0

1206 24.9 0.0 187.2 11.1 11.3 754.9 0.0 0.0 0.0

1207 24.6 0.0 188.5 11.2 11.1 748.9 0.0 0.0 0.0

1208 24.7 0.0 199.5 11.2 11.1 758.1 0.0 0.0 0.0

1209 24.7 0.0 2012 112 11.1 750.9 0.0 0.0 0.0

1210 24.2 0.0 208.0 11.3 11.1 743.9 0.0 0.0 0.0

1211 242 0.0 201.0 11.2 11.1 748.8 0.0 0.0 0.0

1212 242 0.0 181.8 11.2 11.1 759.4 0.0 0.0 0.0

1213 24.1 0.0 190.6 11.3 11.1 742.9 0.0 0.0 0.0

1214 24.9 0.0 198.1 11.3 11.1 729.1 0.0 0.0 0.0

1215 24.9 0.0 203.2 11.3 11.1 733.3 0.0 0.0 0.0

1216 24.7 0.0 199.5 11.3 11.1 732.3 0.0 0.0 0.0

1217 24.6 0.0 190.1 11.3 11.1 741.0 0.0 0.0 0.0

1218 24.6 0.0 189.6 11.2 11.1 756.2 0.0 0.0 0.0

1219 24.6 0.0 190.6 11.2 11.1 729.2 0.0 0.0 0.0

1220 22.9 0.0 229.6 11.3 11.1 757.4 0.0 0.0 0.0

1221 24.5 0.0 190.4 11.2 11.2 763.3 0.0 0.0 0.0

1222 25.5 0.0 183.6 11.2 11.2 722.2 0.0 0.0 0.0

1223 23.7 0.0 224.7 11.2 112 753.7 0.0 0.0 0.0

1224 23.4 0.0 212.2 11.2 112 774.0 0.0 0.0 0.0

1225 23.5 0.0 196.4 11.3 11.1 748.1 0.0 0.0 0.0

1226 24.2 0.0 193.3 11.3 11.1 726.7 0.0 0.0 0.0

1227 23.9 0.0 205.7 11.3 11.1 734.7 0.0 0.0 0.0

1228 23.6 0.0 195.5 11.4 11.0 745.3 0.0 0.0 0.0

1229 24.7 0.0 187.5 11.3 11.1 736.1 0.0 0.0 0.0

1230 24.7 0.0 187.2 11.2 112 725.3 0.0 0.0 0.0

1231 25.0 0.0 173.8 112 11.1 721.6 0.0 0.0 0.0

1232 24.8 0.0 185.2 11.3 11.1 725.4 0.0 0.0 0.0

1233 24.5 0.0 192.7 11.3 11.1 725.4 0.0 00 0.0

1234 24.7 0.0 190.2 11.3 11.1 733.4 0.0 0.0 0.0

1235 25.0 0.0 186.3 11.2 11.2 737.0 0.0 0.0 0.0

1236 24.4 0.0 178.9 112 11.1 742.0 0.0 0.0 0.0

1237 23.9 0.0 191.6 11.4 11.0 727.7 0.0 0.0 0.0

1238 24.1 0.0 194.6 11.3 11.0 729.7 0.0 0.0 0.0

1239 24.6 0.0 192.4 11.3 11.1 727.2 0.0 0.0 0.0

1240 23.9 0.0 202.6 11.3 11.0 731.7 0.0 0.0 0.0

1241 23.6 0.0 205.1 11.3 11.0 750.6 0.0 0.0 0.0

1242 24.1 0.0 182.0 11.3 11.1 744.3 0.0 0.0 0.0

1243 24.3 0.0 188.7 11.3 11.0 733.4 0.0 0.0 0.0

1244 23.5 0.0 203.1 11.4 11.0 745.9 0.0 0.0 0.0

1245 23.7 0.0 201.3 11.4 11.0 737.2 0.0 0.0 0.0

Average 24.6 198.4 112 11.1 754.0
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SQL VAY MINERALS INC

0.0

0.0

-0.1

-0.1

-0.1

-0.1

-0.1

2.3

9.1

100

10.1

10.1

10.1

10.1

10.1

10.0

3.4

0.1

0.0

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

2.1

13.5

1.9

0.0

-0.1

-0.1

0.0

0.0

10.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

1.4

7.9

9.7

10.0

10.0

10.1

10.1

10.1

10.0

4.6

0.9

0.3

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

10.1

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.2

7.2

7.3

7.3

7.3

7.3

7.3

7.3

7.3

17.7

157.2

397.1

557.1

593.3

592.9

597.8

613.4

603.0

595.5

603.0

603.0

603.0

593.9

555.5

341.3

118.7

21.6

7.0

7.3

7.3

598.5

CAE Project No 8190-1

CA-3 Calciner Stack

January21 1998

CALIBRATION BIAS

Time NO SO2 THC 02 CO2 CO SO2 In 02 In CO2 In

ppm ppm ppm ppm ppm

125133 228.3 0.0 11.6

125148 228.1 0.0 10.8

125203 228.3 0.0 10.4

125218L 228.3 0.0 9.8

125233 228.0 0.0 9.3

125248 228.1 0.0 8.9

125303 228.3 0.0 7.9

125318 100.7 0.0 6.5

125333 3.5 0.0 6.2

1253481 1.2 0.0 6.0

125403 0.9 0.0 5.8

1254181 0.6 0.0 5.7

125433 0.5 0.0 5.5

125448 0.4 0.0 5.3

125503 0.4 0.0 5.2

125518 19.6 0.0 6.2

125533 17.5 0.0 6.2

125548 0.5 0.0 6.2

125603 0.3 0.0 6.0

125618 0.3 0.0 5.9

125633 0.3 0.0 5.8

125648 0.2 0.0 5.7

125703 0.3 0.0 5.6

125718 0.3 0.0 5.4

125733 0.2 0.0 5.1

125748 0.2 0.0 5.0

125803 0.1 0.0 4.8

125818 0.1 0.0 4.7

125833 0.1 0.0 18.3

125848 0.1 0.0 140.7

125903 0.0 0.0 277.8

125918 0.0 0.0 280.2

125933 -0.1 0.0 280.6

125948 -0.1 0.0 280.7

130003 -0.1 0.0 280.9

130018 -0.2 0.0 280.9

Zero Gas 0.9 5.0

Cal Gas 228.2 280.8

Revision

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

n-ia
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SOLVAY MINERALS INC

CAE Project No 8190-1

CA-3 Calciner Stack

January21 1998

REFERENCE METHOD RUN

Time NO
ppm

SO2 THC 02

ppm ppm
021n CO2 In

ppm

Average 22.1

Revision

215.2 112 11.1 794.1

CO2 CO SO2 In

ppm

1325 23.1 0.0 158.8 112 11.2 745.4 0.0 0.0 0.0

1326 23.2 0.0 189.4 11.2 11.2 747.4 0.0 0.0 0.0

1327 22.1 0.0 197.1 11.2 11.2 756.4 0.0 0.0 0.0

1328 21.7 0.0 199.0 112 11.2 768.8 0.0 0.0 0.0

1329 22.4 0.0 201.5 11.1 11.3 769.9 0.0 0.0 0.0

1330 22.3 0.0 203.3 11.1 11.3 766.0 0.0 0.0 0.0

1331 21.9 0.0 179.2 11.1 11.3 767.0 0.0 0.0 0.0

1332 22.7 0.0 189.5 112 11.2 764.2 0.0 0.0 0.0

1333 21.9 0.0 195.5 112 11.2 764.2 0.0 0.0 0.0

1334 21.0 0.0 207.7 11.2 11.2 770.4 0.0 0.0 0.0

1335 202 0.0 252.2 11.1 11.3 798.5 0.0 0.0 0.0

1336 20.6 0.0 226.3 11.1 11.3 672.4 0.0 0.0 0.0

1337 20.9 0.0 187.6 11.1 11.3 815.2 0.0 0.0 0.0

1338 222 0.0 201.7 112 11.2 805.5 0.0 0.0 0.0

1339 22.3 0.0 209.0 11.1 11.3 792.7 0.0 0.0 0.0

1340 21.6 0.0 216.3 112 11.2 794.7 0.0 0.0 0.0

1341 21.9 0.0 221.0 11.1 11.3 814.5 0.0 0.0 0.0

1342 21.7 0.0 215.4 11.1 11.3 828.9 0.0 0.0 0.0

1343 21.8 0.0 215.0 11.1 11.3 834.8 0.0 0.0 0.0

1344 22.2 0.0 192.5 11.1 112 819.0 0.0 0.0 0.0

1345 22.9 0.0 219.7 11.1 11.2 820.7 0.0 0.0 0.0

1346 22.3 0.0 218.3 11.1 112 821.0 0.0 0.0 0.0

1347 22.1 0.0 223.1 11.1 11.2 807.5 0.0 0.0 0.0

1348 21.9 0.0 227.0 11.1 11.2 828.7 0.0 0.0 0.0

1349 21.3 0.0 235.1 11.1 11.2 831.7 0.0 0.0 0.0

1350 18.2 0.0 341.2 112 11.1 896.7 0.0 0.0 0.0

1351 21.1 0.0 247.3 112 11.1 1045.5 0.0 0.0 0.0

1352 22.5 0.0 230.8 11.1 11.2 878.6 0.0 0.0 0.0

1353 23.0 0.0 219.4 11.0 11.3 830.0 0.0 0.0 0.0

1354 22.0 0.0 227.7 11.1 11.2 820.5 0.0 0.0 0.0

1355 213 0.0 224.3 112 11.1 818.9 0.0 0.0 0.0

1356 22.3 0.0 199.9 11.2 11.1 797.9 0.0 0.0 0.0

1357 23.2 0.0 208.8 11.1 11.2 780.1 0.0 0.0 0.0

1358 22.8 0.0 214.8 11.1 11.1 775.1 0.0 0.0 0.0

1359 233 0.0 218.4 11.1 112 779.8 0.0 0.0 0.0

1400 22.6 0.0 208.2 11.1 11.2 785.7 0.0 0.0 0.0

1401 22.6 0.0 194.1 11.1 11.1 770.0 0.0 0.0 0.0

1402 22.4 0.0 217.5 113 11.0 765.5 0.0 0.0 0.0

1403 21.4 0.0 225.8 11.3 11.0 758.0 0.0 0.0 0.0

1404 20.8 0.0 221.4 11.4 10.9 762.4 0.0 0.0 0.0

1405 21.1 0.0 216.5 11.4 10.9 761.4 0.0 0.0 0.0

1406 21.7 0.0 203.6 112 11.1 770.1 0.0 0.0 0.0

1407 22.1 0.0 182.1 11.2 11.1 762.6 0.0 0.0 0.0

1408 23.1 0.0 193.7 11.3 11.0 743.4 0.0 0.0 0.0

1409 21.8 0.0 200.9 11.4 10.9 735.2 0.0 0.0 0.0

1410 22.8 0.0 226.4 113 11.0 7122 0.0 0.0 0.0

1411 16.5 0.0 424.1 11.5 10.9 865.5 0.0 0.0 0.0

1412 18.4 0.0 263.5 11.4 10.9 1063.7 00 0.0 0.0

1413 22.3 0.0 192.3 11.3 11.1 809.6 0.0 0.0 0.0

1414 23.6 0.0 186.9 11.2 11.1 728.5 0.0 0.0 0.0

1415 23.5 0.0 201.2 112 11.1 720.9 0.0 0.0 0.0

1416 23.4 0.0 202.9 11.2 11.1 717.3 0.0 0.0 0.0

1417 23.9 0.0 187.1 112 112 724.2 0.0 0.0 0.0

1418 23.4 0.0 191.6 112 112 743.7 0.0 0.0 0.0

1419 22.5 0.0 216.8 11.3 11.1 753.9 0.0 0.0 0.0

1420 22.7 0.0 206.1 11.3 11.0 768.7 0.0 0.0 0.0

1421 24.0 0.0 185.8 112 11.1 762.9 0.0 0.0 0.0

1422 24.0 0.0 208.1 11.2 11.2 766.2 0.0 0.0 0.0

1423 23.2 0.0 216.7 11.2 11.2 7810 0.0 0.0 0.0

1424 22.2 0.0 227.3 11.3 11.1 784.8 0.0 0.0 0.0

n-.9n
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SOLVAY MINERALS INC

142627 227.4 0.0

142642 227.6 0.0

142657 227.7 0.0

142712 227.8 0.0

142727 227.8 0.0

142742 228.0 0.0

142757 227.8 0.0

142812 222.9 0.0

142827 48.9 0.0

142842 2.2 0.0

142857 1.0 0.0

142912 0.7 0.0

142927 0.5 0.0

142942 0.4 0.0

142957 0.3 0.0

143012 0.3 0.0

143027 0.3 0.0

143042 0.2 0.0

143057 0.2 0.0

143112 0.1 0.0

143127 0.2 0.0

143142 0.1 0.0

143157 0.1 0.0

143212 0.1 0.0

143227 01 0.0

143242 0.1 0.0

143257 0.1 0.0

143312 0.1 0.0

143327 0.1 0.0

143342 0.1 0.0

143357 0.0 0.0

143412 0.1 0.0

Zero Gas 1.3

Cal Gas 227.7

Revision

CAE Project No 81 90-1

CA-3 Calciner Stack

January21 1998

CALIBRATION BIAS

Time NO 502 THC 02 CO2 CO SO2 In 02 In CO2 In

ppm ppm ppm ppm ppm

16.2

15.0

14.0

13.0

13.4

11.7

11.2

9.2

8.0

8.2

9.1

_____
7.4

7.2

6.9

_____
6.8

7.3

7.6

7.7

7.7

7.5

7.4

7.3

7.2

6.8

206.0

276.3

277.8

278.4

278.8

279.i

279.4

279.6

7.0

279.4

0.0

0.0

0.0

0.0

-0.1

-0.1

-0.1

-0.1

4.3

9.6

10.0

10.1

10.1

10.1

10.1

10.1

6.8

0.5

0.0

0.0

-0.1

-0.1

-0.1

-0.1

-0.1

0.4

0.0

-0.1

-0.1

-0.1

-0.1

-0.1

0.0

10.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

2.8

8.7

9.8

10.0

10.0

10.1

10.1

10.1

7.5

1.7

0.5

0.2

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

10.1

34.0

7.3

7.3

_____
7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

12.5

109.4

337.6

531.6

589.2

607.9

596.5

598.5

594.2

590.3

461.4

211.6

58.9

12.5

7.3

7.3

7.3

596.4

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

fl-21
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SOLVAY MINERALS INC
CAE Project No 81 90-1

CA
1-22-1998

Clean Air Engineering

Calibration Data

Calibration Error

Revision

lime NOx S02
ppm ppm

02 C02 CO
ppm

21.0

21.0

21.0

21.0

21.0

21.0

21.0

21.0

21.0

21.0

21.0

21.0

21.0

21.0

21.0

21.0

21.1

21.0

21.0

21.0

21.0

21.0

21.0

21.0

21.0

21.0

21.0

18.8

1.6

0.0

0.0

-0.1

0.6

8.9

10.1

10.2

10.2

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

-0.1

-0.1

-0.1

0.2

7.1

9.8

10.1

10.2

072759

072814
072829

072844

072859

0729 14

072929
072944
072959

073014

073029
073044
073059

0731 14

073129

073144
0731 59

073214

073229
073244

073259

0733 14

073329
073344

073359
073414

073429

073444

073459
073514

073529

073544
073559

073 14

073629
073644

073659
073714

073729

073744
073759

073814

073829
073 844

073859

073914
073929

073944

472.4

463.4

464.1

463.6

463.7

463.8i
276.8

79.7

89.1

108.9

129.2

152.6

177.4

191.5

197.6

203.1

208.9

212.7

215.6

218.1

219.7

221.1

222.3

223.5

224.4

225.0

225.3

225.8

226.6

228.2

228.9

229.6

144.3

0.8

0.2

0.0

-0.1

-0.1

-0.2

-0.2

23.0

0.0

-0.1

-0.2

-0.2

-0.2

-0.3

-0.3

THC
ppm

1.2

0.2

0.2

1.3

0.4

0.1

1.2

1.2

0.2

0.1

0.1

0.1

0.1

-0.8

0.1

0.2

0.1

1.2

0.1

0.1

1.1

0.0

1.2

0.1

0.3

0.1

2.2

0.1

0.1

0.1

0.1

0.1

0.1

1.2

0.1

0.2

0.1

-0.4

0.7

0.1

1.2

1.1

0.1

0.1

0.2

0.1

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

S02 In

ppm

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

7.3

1.1

4.7

7.3

73
73
7.3

10.4

31.2

14.8

02 In

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

C02 in

01/0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

10.2

10.2

10.2

10.3

10.3

10.3

11.4 9.9

20.2 15.7

21.3

21.3

21.3

14
18.7

18.7

21.3

21.3

21.3

15.8

18.8

18.8
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SOLVAY MINERALS INC

CAE Project No 8190-1

CAI2
1-22-1998

Clean Air Engineering

Calibration Data

Calibration Error

C02 CO S02 In

ppm ppm

02 In C02 InTime NOx 502 THC
ppm ppm ppm

02

073959 -0.3 0.0 0.1 20.2 18.1 7.3 0.0 0.0 0.0

074014 -0.2 0.0 1.2 2.3 4.5 102.5 0.0 0.0 0.0

074029 -0.2 0.0 0.0 0.1 0.7 660.5 0.0 0.0 0.0

074044 -0.4 0.0 1.1 0.0 0.2 1175.3 0.0 0.0 0.0

074059
074114

-0.3

-0.2

0.0

0.0

2.2

0.1

0.0 0.1 1432.5

1481.4

0.0

0.0

0.0

0.0

0.0

0.0TT Wi
0741 29 -0.3 0.0 1.1 -0.1 0.0 1489.3 0.0 0.0 0.0

0741 44

074159

-0.3

-0.3

0.0

0.0

0.1

1.1

-0.1 0.0 1489.3

1489.3

0.0

0.0

0.0

0.0

0.0

0.0U1
074214 -0.3 0.0 0.1 0.1 0.1 1489.3 0.0 0.0 0.0

074229 -0.3 0.0 0.1 0.1 0.3 1412.4 0.0 0.0 0.0

074244 -0.4 0.0 0.1 -0.1 0.0 1091.0 0.0 0.0 0.0

074259 -0.3 0.0 0.1 -0.1 0.0 727.7 0.0 0.0 0.0

074314 -0.3 0.0 0.1 -0.1 0.0 614.4 0.0 0.0 0.0

074329 -0.3 0.0 1.2 -0.1 00 593.9 0.0 0.0 0.0

074344 -0.4 0.0 0.1 -0.1 0.0 592.9 0.0 0.0 0.0

074359 -0.3 0.0 1.2 -0.1 0.0 593.3 0.0 0.0 0.0

074414 -0.3 0.0 1.2 -0.1 0.0 592.6 0.0 0.0 0.0

074429 -0.3 0.0 0.1 -0.1 0.0 0.0 0.0 0.0

074444 -0.4 0.0 1.1 -0.1 0.0 593.3 0.0 0.0 0.0

074459 -0.4 0.0 1.2 -0.1 0.0 592.9 0.0 0.0 0.0

Zero Gas

Mid Gas
-0.1

225.9

-0.1

10.2

0.0

10.3

7.3

592.9

High Gas 463.7 21.3 18.6 1489.3

Revision
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SOLVAY MINERALS INC
CAE Project No 8190-1

CA 12 Calciner Stack

January22 1998

Time N0 502 THC
ppm ppm ppm

CALIBRATION BIAS

CO2 CO SO2 In

rio ppm ppm
O2In CO2In02

-0.2 0.0 0.0 7.3

-0.2 -0.11 0.0 7.3
-0.2

-0.3

-0.1

-91

0.0

0.0

7.3

L3

10.1 10.2

10.1 10.2

iogJ

074847
074902

227.6

227.6

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

074917 227.4 0.0 0.0 0.0 0.0

074932
074947

227.7

227.7

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0-0.2 -0.1 0.0 f.j

075002 228.4 0.0 -0.9 -0.1 -0.1 6.5 0.0 0.0 0.0

075017 227.8 0.0 -0.5 -0.1 -0.1 6.8 0.0 0.0 0.0

075032 109.0 0.0 -0.4 1.7 0.8 7.3 0.0 0.0 0.0

075047 4.2 0.0 -0.4 8.8 6.9 7.3 0.0 0.0 0.0

0751 02 0.8 0.0 -0.5 10.0 9.7 7.3 0.0 0.0 0.0

075117
075132

0.3

0.1

0.0

0.0

-0.5

-0.5

10.1 10.1 7.3

7.3

0.0

0.0

0.0

0.0

0.0

0.0

075147 0.0 0.0 -0.5 7.3 0.0 0.0 0.0

075202
075217

0.5

-0.1

0.0

0.0

-0.5

-0.5

7.3

5.4

0.0

0.0

0.0

0.0

0.0

0.010.1 10.2

075232 -0.1 0.0 -0.4 10.1 10.2 -0.3 0.0 0.0 0.0

075247 -0.1 0.0 0.7 8.5 9.2 9.4 0.0 0.0 0.0

075302 -0.1 0.0 1.0 1.2 2.9 71.3 0.0 0.0 0.0

075317 -0.2 0.0 -0.9 0.0 0.7 307.0 0.0 0.0 0.0

075332 -0.2 0.0 0.3 0.0 0.3 493.2 0.0 0.0 0.0

075347 -0.2 0.0 0.4 -0.1 0.1 576.2 0.0 0.0 0.0

075402 -0.2 0.0 0.4 -0.1 0.1 593.3 0.0 0.0 0.0

075417 -0.2 0.0 0.5 -0.1 0.0 593.3 0.0 0.0 0.0

075432 -0.2 0.0 0.5 -0.1 0.0 592.9 0.0 0.0 0.0

075447 -0.2 0.0 0.6 -0.1 0.0 593.3 0.0 0.0 0.0

075502
075517

-0.2

-0.2

0.0

0.0

1.7

387.9

-0.1

-0.1

0.0

0.0

593.3J
592.9

0.0

0.0

0.0

0.0

0.0

0.0

075532 3.8 0.0 847.5 0.1 0.0 592.4 0.0 0.0 0.0

075547 0.0 0.0 846.9 0.1 0.0 490.2 0.0 0.0 0.0

075602 -0.3 0.0 837.7 0.0 0.0 282.9 0.0 0.0 0.0

075617 -0.3 0.0 845.6 0.0 0.0 78.8 0.0 0.0 0.0

075632 -0.3 0.0 848.6 0.0 0.0 15.1 0.0 0.0 0.0

075647 -0.4 0.0 848.4 0.0 -0.1 5.7 0.0 0.0 0.0

075702 -0.2 0.0 849.1 0.0 -0.1 7.0 0.0 0.0 0.0

075717
075732

-0.3

-0.3

0.0

0.0

849.8

50.2

0.1

0.0

0.0

0.0

7.3

7.3

0.0

0.0

0.0

0.0

0.0

0.0

075747 -0.4 0.0 721.6 0.0 0.0 7.3 0.0 0.0 0.0

075802 1.1 0.0 486.1 0.0 0.0 7.3 0.0 0.0 0.0

075817 -0.2 0.0 484.5 -0.1 0.0 7.3 0.0 0.0 0.0

075832 -0.4 0.0 482.5 -0.1 0.0 7.3 0.0 0.0 0.0

075847 -0.3 0.0 482.2 -0.1 0.0 73 0.0 0.0 0.0

075902 -0.4 0.0 483.1 -0.1 0.0 7.3 0.0 0.0 0.0

075917 -0.3 0.0 48Z01 -0.1 0.0 7.3 0.0 0.0 0.0

075932
075947
080002

-0.4

-0.3

-0.3

0.0

0.0

0.0

482.1

L482.2
443.1

-0.1

-0.1

-0.1

0.0

0.0

0.0

7.3

7.3

7.3

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

080017 -0.3 0.0 287.0 0.2 0.0 7.3 0.0 00 0.0

080032 -0.3 0.0 287.0 0.4 0.0 7.3 0.0 0.0 0.0

080047 -0.4 0.0 286.4 -0.1 0.0 7.3 0.0 0.0 0.0

0801 02 -0.4 0.0 287T81 -0.1 0.0 7.3 0.0 0.0 0.0

080117 -0.3 0.0 286.1 -0.1 0.0 7.3 0.0 0.0 0.0

0801 32 -0.4 0.0 286.0 -0.1 0.0 7.3 0.0 0.0 0.0

g1 1gZero Gas 0.4 -0.2

Cal Gas 227.6 286.5

Gal Gas 482.1

Cal Gas 849.1

Revision
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SOLVAY MINERALS INC

CAE Project No 8190-1

CA Calciner Stack

January 22 1998

REFERENCE METHOD RUN

Time NO o2 THC 02 CO2 CO SO2In O21n CO2In

ppm ppm ppm ppm ppm

0855 5.4 0.0 313.4 13.1 8.4 1184.3 0.0 0.0 0.0

0856 6.3 0.0 254.4 13.1 8.4 1183.8 0.0 0.0 0.0

0857 5.3 0.0 334.8 13.2 8.4 1211.4 0.0 0.0 0.0

0858 5.3 0.0 3286 13.2 8.4 1213.5 0.0 0.0 0.0

0859 5.5 0.0 317.6 13.1 8.4 1208.4 0.0 0.0 0.0

0900 5.2 0.0 328.7 13.1 8.4 1225.4 0.0 0.0 0.0

0901 5.0 0.0 319.8 13.1 8.4 1229.4 0.0 0.0 0.0

0902 5.4 0.0 305.4 13.2 8.4 1196.7 0.0 0.0 0.0

0903 5.3 0.0 308.2 13.1 8.4 1171.6 0.0 0.0 0.0

0904 4.9 0.0 314.6 13.1 8.3 1154.1 0.0 0.0 0.0

0905 4.8 0.0 320.7 13.2 8.3 1153.8 0.0 0.0 0.0

0906 5.2 0.0 300.2 13.1 8.4 1155.5 0.0 0.0 0.0

0907 5.4 0.0 270.3 13.1 8.4 1153.2 0.0 0.0 0.0

0908 5.5 0.0 309.1 13.1 8.4 1137.5 0.0 0.0 0.0

0909 5.1 0.0 311.6 13.1 8.3 1149.8 0.0 0.0 0.0

0910 5.1 0.0 303.6 13.1 8.4 1139.3 0.0 0.0 0.0

0911 5.3 0.0 309.9 13.1 8.3 1152.2 0.0 0.0 0.0

0912 4.9 0.0 315.1 13.2 8.3 1158.1 0.0 0.0 0.0

0913 5.0 0.0 307.0 13.2 8.3 1146.1 0.0 0.0 0.0

0914 4.5 0.0 321.7 13.2 8.3 1164.0 0.0 0.0 0.0

0915 4.7 0.0 285.0 13.2 8.3 1206.4 0.0 0.0 0.0

0916 5.1 0.0 304.7 13.2 8.3 1233.0 0.0 0.0 0.0

0917 4.3 0.0 326.4 13.2 8.3 1219.5 0.0 0.0 0.0

0918 4.4 0.0 321.7 13.2 8.3 1218.3 0.0 0.0 0.0

0919 4.5 0.0 315.5 13.2 8.3 1205.2 0.0 0.0 0.0

0920 4.6 0.0 296.4 13.2 8.3 1188.4 0.0 0.0 0.0

0921 4.6 0.0 313.9 13.2 8.2 1181.3 0.0 0.0 0.0

0922 4.5 0.0 321.7 13.2 8.2 1182.8 0.0 0.0 0.0

0923 4.2 0.0 324.1 13.2 8.2 1186.3 0.0 0.0 0.0

0924 4.4 0.0 298.4 13.3 8.2 1146.4 0.0 0.0 0.0

0925 4.7 0.0 306.9 13.2 8.2 1147.2 0.0 0.0 0.0

0926 4.1 0.0 327.0 13.3 8.2 1161.4 0.0 0.0 0.0

0927 4.4 0.0 315.4 13.2 8.3 1174.5 0.0 0.0 0.0

0928 5.2 0.0 268.7 13.2 8.3 1186.0 0.0 0.0 0.0

0929 4.9 0.0 305.5 13.2 8.3 1197.7 0.0 0.0 0.0

0930 4.5 0.0 304 132 83 1179.0 0.0 0.0 0.0

0931 4.8 0.0 290.5 13.2 8.3 1169.0 0.0 0.0 0.0

0932 5.1 0.0 282.3 13.2 8.3 1153.2 0.0 0.0 0.0

0933 4.7 0.0 306.5 13.3 8.2 1137.9 0.0 0.0 0.0

0934 5.1 0.0 289.9 13.2 8.3 1139.8 0.0 0.0 0.0

0935 4.8 0.0 303.9 13.2 8.3 1128.2 0.0 0.0 0.0

0936 4.5 0.0 284.2 13.3 8.2 1113.2 0.0 0.0 0.0

0937 5.2 0.0 280.9 13.3 8.2 1103.3 0.0 0.0 0.0

0938 4.8 0.0 295.1 13.2 8.2 1109.9 0.0 0.0 0.0

0939 4.5 0.0 319.1 13.3 8.2 1134.1 0.0 0.0 0.0

0940 4.4 0.0 312.8 13.3 8.2 1162.3 0.0 0.0 0.0

0941 4.6 0.0 310.4 13.2 8.2 1169.6 0.0 0.0 0.0

0942 4.4 0.0 295.3 13.3 8.2 1140.9 0.0 0.0 0.0

0943 4.7 0.0 316.2 13.2 8.3 1137.9 0.0 0.0 0.0

0944 4.5 0.0 315.0 13.2 8.3 1157.9 0.0 0.0 0.0

0945 4.2 0.0 320.9 13.3 8.2 1141.3 0.0 0.0 0.0

0946 4.3 0.0 311.3 13.3 8.2 1138.9 0.0 0.0 0.0

0947 4.5 0.0 277.4 13.3 8.2 1140.1 0.0 0.0 0.0

0948 5.0 0.0 291.4 13.3 8.2 1124.7 0.0 0.0 0.0

0949 4.3 0.0 313.9 13.3 8.2 1113.2 0.0 0.0 0.0

0950 4.3 0.0 304.9 13.3 8.2 1098.7 0.0 0.0 0.0

0951 3.9 0.0 319.3 13.4 8.1 1079.5 0.0 0.0 0.0

0952 4.1 0.0 305.3 13.3 8.1 1087.7 0.0 0.0 0.0

0953 4.7 0.0 272.2 13.3 8.2 1110.4 0.0 0.0 0.0

0954 4.5 0.0 304.3 13.3 8.2 1117.4 0.0 0.0 0.0

Average 4.8 305.9 13.2 8.3 1160.2
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SOLVAY MINERALS INC
CAE Project No 8190-1

CA Calciner Stack

January22 1998

CALIBRATION BIAS

Time N0
ppm

SO2
ppm

THC
ppm

02 CO2 CO
ppm

502 In

ppm
02 In CO2 In

0.0 0.0 6.7

-0.1 0.0 6.0

-0.1 0.0 6.3

0.0 9.0

10.1 10.2

10.1 10.2

10.1 10.2

0957 45 222.1

0958 00 222.2

0.0

0.0

9.2

8.6

095815 222.7 0.0 8.1

095830_5
095845 222.1

0.0

0.0

7.8

7.5 -0.1 0.0

095900 222.5 0.0 7.0 -0.1 0.0

095915 222.3 0.0 6.7 -0.1 0.0

0959 20 207.3 0.0 5.0 0.0 0.0

095945 32.4 0.0 4.7 4.9 3.0

100000 1.6 0.0 4.5 9.7 8.7

100015 0.6 0.0 4.4 10.0 9.9

100030 0.3

100045 0.2

1001 00 0.1

0.0

0.0

0.0

4.3 10.0 10.1

100115 0.0

100130 0.0

0.0

0.0 10.1 10.2

100145 -0.1 0.0 10.1 10.2
100200 -0.1 0.0 5.8 7.2

100215 -0.1 0.0 0.4 1.6

100230 -0.2 0.0 0.0 0.5

100245 -0.2 0.0 -0.1 0.2

100300 -0.2 0.0 0.0 0.1

100315 -0.2 0.0 -0.1 0.0

100330 -0.2 0.0 -0.1 0.0

100345 -0.3 0.0 -0.1 0.0

100400 -0.4 0.0 -0.1 0.0

100415 -0.2 0.0 -0.1 0.0

100430 -0.2 0.0 -0.1 0.0

100445 -0.2 0.0 -0.1 0.0

100500 -0.2 0.0 0.0 0.0

100515 -0.3 0.0 0.3 0.0

100530 -0.3 0.0 -0.1 0.0

100545 -0.3 0.0 -0.1 0.0

100600 -0.3 0.0 -0.1 0.0

100615 -0.3 0.0 -0.1 0.0

100630 -0.3 0.0 -0.1 0.0

Zero Gas 0.8 4.4 0.0 0.0 5.0

Cal Gas 222.5 279.2 10.1 10.2 581.0

3.3

6.2

6.2

-4.6

2.9

6.7

6.3

-4.2

-4.6

-4.6

-4.6

-4.6

-4.6

2.8

62.3

234.5

386.6

515.0

563.2

581.1

580.7

580.7

581.1

580.9

580.9

581.1

575.2

462.7

298.0

118.3

49.3

6.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

4.2

4.1

3.9

3.8

4.6

4.6

4.6

4.6

4.4

4.4

4.3

4.2

4.1

3.9

4.9

3.8

24.3

270.1

275.6

277.9

278.7

279.0

279.2

Revision

D-26

SOLVAY2016_6_002311



SOLVAY MINERALS INC
CAE Project No 8190-1

CA 12 Calciner Stack

January22 1998

REFERENCE METHOD RUN

Time NO SO2 THC
ppm ppm ppm

02 CO2 CO
ppm

SO2 In

ppm
02111 C021n

1108 3.5 0.0 365.2 13.7 7.6 1247.5 0.0 0.0 0.0

1109 3.5 0.0 375.2 13.7 7.6 1254.8 0.0 0.0 0.0

1110 3.3 0.0 379.6 13.7 7.6 1242.0 0.0 0.0 0.0

1111 3.5 0.0 365.5 13.7 7.6 1266.0 0.0 0.0 0.0

1112 3.3 0.0 371.7 13.7 7.6 1268.1 0.0 0.0 0.0

1113 3.3 0.0 386.9 13.7 7.6 1252.7 0.0 0.0 0.0

1114 3.4 0.0 348.6 13.7 7.6 1260.2 0.0 0.0 0.0

1115 3.6 0.0 334.8 13.7 7.6 1239.4 0.0 0.0 0.0

1116 3.7 0.0 344.1 13.7 7.6 1215.8 0.0 0.0 0.0

1117 3.5 0.0 357.5 13.7 7.6 1211.5 0.0 0.0 0.0

1118 3.5 0.0 351.2 13.7 7.7 1221.9 0.0 00 0.0

1119 3.3 0.0 356.3 13.7 7.7 1233.0 0.0 0.0 0.0

1120 3.6 0.0 330.6 13.6 7.7 1234.4 0.0 0.0 0.0

1121 3.8 0.0 320.0 13.8 7.8 1237.6 0.0 0.0 0.0

1122 3.8 0.0 344.0 13.6 7.8 1244.2 0.0 0.0 0.0

1123 3.4 0.0 344.5 13.7 7.7 1216.4 0.0 0.0 0.0

1124 3.6 0.0 342.4 13.6 7.8 1212.9 00 0.0 0.0

1125 3.7 0.0 327.7 13.8 7.8 1213.5 0.0 0.0 0.0

1126 3.8 0.0 321.8 13.6 7.8 1236.9 0.0 0.0 0.0

1127 3.8 0.0 328.9 13.6 7.8 1239.4 0.0 0.0 0.0

1128 3.6 0.0 331.2 13.6 7.8 1215.6 0.0 0.0 0.0

1129 3.8 0.0 324.2 13.6 7.8 1220.4 0.0 0.0 0.0

1130 3.8 0.0 311.1 13.6 7.9 1234.4 0.0 0.0 0.0

1131 3.9 0.0 322.4 13.6 7.8 1219.0 0.0 0.0 0.0

1132 3.8 0.0 326.3 13.6 7.9 1219.7 0.0 0.0 0.0

1133 3.8 0.0 324.7 13.6 7.9 1225.7 0.0 0.0 0.0

1134 4.0 0.0 320.7 135 8.0 1217.3 0.0 0.0 0.0

1135 3.7 0.0 323.1 13.5 8.0 1209.6 0.0 0.0 0.0

1136 3.9 0.0 308.9 13.5 8.0 1190.1 0.0 0.0 0.0

1137 4.0 0.0 307.4 13.5 8.0 1201.6 0.0 0.0 0.0

1138 4.0 0.0 326.9 13.5 8.0 1206.1 0.0 0.0 0.0

1139 4.0 0.0 305.1 13.5 8.0 1173.0 0.0 0.0 0.0

1140 4.0 00 3185 13.5 8.0 1162.6 0.0 0.0 0.0

1141 3.9 0.0 315.9 13.5 8.0 1155.3 0.0 0.0 0.0

1142 4.0 0.0 310.4 13.5 8.0 1160.2 0.0 0.0 0.0

1143 3.9 0.0 301.2 13.5 8.0 1164.1 0.0 0.0 0.0

1144 4.1 0.0 297.7 13.5 8.0 1170.9 0.0 0.0 0.0

1145 3.8 0.0 302.5 13.5 8.0 1163.0 0.0 0.0 0.0

1146 41 0.0 291.5 13.5 8.0 1139.7 0.0 0.0 0.0

1147 4.0 0.0 310.5 13.5 8.0 1143.5 0.0 0.0 0.0

1148 3.7 0.0 312.4 13.5 7.9 1126.6 0.0 0.0 0.0

1149 3.7 0.0 311.9 13.5 8.0 1132.5 0.0 0.0 0.0

1150 3.7 0.0 313.4 13.6 7.9 1120.1 0.0 0.0 0.0

1151 3.8 0.0 301.7 13.5 7.9 1130.9 0.0 0.0 0.0

1152 3.8 0.0 306.9 13.5 8.0 1135.1 0.0 0.0 0.0

1153 3.7 0.0 307.5 13.6 7.9 1108.3 0.0 0.0 0.0

1154 3.6 0.0 300.7 13.6 7.8 1083.7 0.0 0.0 0.0

1155 3.8 0.0 296.0 13.6 7.8 1068.4 0.0 0.0 0.0

1156 3.9 0.0 295.7 13.5 7.9 1081.2 0.0 0.0 0.0

1157 3.8 0.0 304.3 13.6 7.9 1096.7 0.0 0.0 0.0

1158 3.7 0.0 300.1 13.6 7.8 1091.1 0.0 0.0 0.0

1159 3.9 0.0 273.2 13.6 7.8 1080.9 0.0 0.0 0.0

1200 4.5 0.0 286.1 13.6 7.8 1061.9 0.0 0.0 0.0

1201 3.9 0.0 305.3 13.6 7.8 1072.8 0.0 0.0 0.0

1202 3.9 0.0 302.9 13.6 7.9 1070.1 0.0 0.0 0.0

1203 3.8 0.0 303.8 13.6 7.8 1065.6 0.0 0.0 0.0

1204 3.7 0.0 303.6 13.6 7.8 1061.9 0.0 0.0 0.0

1205 3.9 0.0 286.8 13.5 7.9 1066.5 0.0 0.0 0.0

1206 3.7 0.0 299.3 13.6 7.8 1059.3 0.0 0.0 0.0

1207 3.8 0.0 296.4 13.6 7.8 1058.6 0.0 0.0 0.0

Average 3.7 321.1 13.6 7.8 1171.9
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CAE Project No 81 90-1

SOLVAY MINERALS INC

CA 12 Calciner Stack

January 22 1998

CALIBRATION BIAS

502 THC
ppm ppm

02 CO2 CO SO2 In

ppm ppm

0.0 0.0 4.9

0.0 0.0 4.9

0.0 0.0 4.9

9I .O
-0.1

-0.1

-0.1

3.0

9.3

10.0

10.0

10.1

0.0

0.0

0.0

1.6

7.8

9.8

10.1

10.2

10.1 10.21

10.1 10.2

10.1 10.2

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

16.3

15.4

14.6

13.9

13.3

12.8

10.9

11.2

10.4

9.6

9.0

8.6

8.4

8.0

7.8

8.6

9.2

8.9

8.6

8.3

8.1

8.1

150.4

284.8

286.4

287.1

287.3

287.6

7.5

287.3

021n

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

CO2 In

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

4.9

0.3

-3.6

4.9

5.2

0.3

-4.9

-4.9

-4.9

-4.9

-4.9

-5.2

2.0

106.8

336.6

523.8

577.1

581.1

581.1

581.1

81.iJ
581.1

581.1

577.5

485.4

244.6

64.0

10.7

Time NO
ppm

120936 218.9

120951 219.3

121006 219.5

121021 219.5

121036 219.1

121051 219.2

121106 218.3

121121 65.4

121136 2.4

1211511 1.0

1212061 0.8

121221 0.4

121236 0.2

121251 0.1

121306 0.1

121321 0.0

121336 0.1

121351 0.1

121406 0.0

121421 -0.1

121436 -0.2

121451 -0.2

121506 -0.3

121521 -0.3

121536 -0.3

121551 -0.3

121606 -0.3

121621 -0.3

121636 -0.4

121651 -0.4

121706 -0.3

121721 -0.5

Zero Gas 0.7

Cal Gas 219.4

Revision

10.2

8.1

2.0

0.6

0.2

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

10.1

7.1

0.6

0.0

0.0

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

0.3

0.0

-0.1

-0.1

-0.1

0.0

10.1

0.0 4.9

10.2 581.1
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SOLVAY MINERALS INC
CAE Project No 81 90-1

CA 12 Calciner Stack

January 22 1998

REFERENCE METHOD RUN

Time NO SO2 THC 02 CO2 CO SO2 In 02 In CO2 In

ppm ppm ppm ppm ppm

1250 4.9 0.0 248.4 13.1 8.5 1019.5 0.0 0.0 0.0

1251 5.1 0.0 245.0 13.1 8.5 1024.4 0.0 0.0 0.0

1252 5.0 0.0 246.7 13.2 8.5 1000.6 0.0 0.0 0.0

1253 4.4 0.0 264.6 13.3 8.4 983.2 0.0 0.0 0.0

1254 4.4 0.0 255.0 13.3 8.3 956.3 0.0 0.0 0.0

1255 4.6 0.0 247.0 13.3 8.3 960.3 0.0 0.0 0.0

1256 4.4 0.0 254.4 13.4 8.2 967.5 0.0 0.0 0.0

1257 3.9 0.0 268.5 13.4 8.1 974.3 0.0 0.0 0.0

1258 4.0 0.0 246.9 13.5 8.0 984.4 0.0 0.0 0.0

1259 4.2 0.0 251.7 13.5 8.0 971.5 0.0 0.0 0.0

1300 3.5 0.0 252.9 13.6 7.9 960.5 0.0 0.0 0.0

1301 3.9 0.0 240.4 13.6 7.8 988.2 0.0 0.0 0.0

1302 3.4 0.0 276.9 13.6 7.8 974.9 0.0 0.0 0.0

1303 3.4 0.0 270.8 13.7 7.7 961.0 0.0 0.0 0.0

1304 3.4 0.0 264.5 13.7 7.7 957.9 0.0 0.0 0.0

1305 3.5 0.0 258.5 13.7 7.7 986.9 0.0 0.0 0.0

1306 3.4 0.0 261.0 13.7 7.7 988.2 0.0 0.0 0.0

1307 3.4 0.0 256.6 13.7 7.6 960.9 0.0 0.0 0.0

1308 3.6 0.0 251.1 13.7 7.7 975.3 0.0 0.0 0.0

1309 3.6 0.0 238.3 13.7 7.7 964.6 0.0 0.0 0.0

1310 3.9 0.0 245.0 13.7 7.7 964.2 0.0 0.0 0.0

1311 3.4 0.0 264.7 13.8 7.6 953.7 0.0 0.0 0.0

1312 3.5 0.0 251.8 13.7 76 970.3 0.0 0.0 0.0

1313 3.4 0.0 257.6 13.7 7.7 985.2 0.0 0.0 0.0

1314 3.1 0.0 261.9 13.8 7.6 983.6 0.0 0.0 0.0

1315 3.4 0.0 253.2 13.7 7.6 988.0 0.0 0.0 0.0

1316 3.2 0.0 259.8 13.7 7.6 986.3 0.0 0.0 0.0

1317 3.3 0.0 251.4 13.8 7.6 987.5 0.0 0.0 0.0

1318 3.6 0.0 251.3 13.7 7.7 994.4 0.0 0.0 0.0

1319 3.3 0.0 255.3 13.7 7.6 989.5 0.0 0.0 0.0

1320 3.6 0.0 241.4 13.7 7.6 984.1 0.0 0.0 0.0

1321 3.4 0.0 266.9 13.7 7.6 983.4 0.0 0.0 0.0

1322 3.2 0.0 262.1 13.8 7.6 965.1 0.0 0.0 0.0

1323 3.3 0.0 263.0 13.7 7.6 979.0 0.0 0.0 0.0

1324 3.7 0.0 214.5 13.7 7.6 941.3 0.0 0.0 0.0

1325 4.3 0.0 238.2 13.7 7.7 953.9 0.0 0.0 0.0

1326 3.5 0.0 260.1 13.7 7.7 957.0 0.0 0.0 0.0

1327 3.8 0.0 248.1 13.7 7.7 949.6 0.0 0.0 0.0

1328 3.8 0.0 246.2 13.6 7.8 953.4 0.0 0.0 0.0

1329 3.5 0.0 240.6 13.7 7.7 961.5 0.0 0.0 0.0

1330 3.8 0.0 242.7 13.7 7.8 974.5 0.0 0.0 0.0

1331 3.8 0.0 242.3 13.6 7.8 988.5 0.0 0.0 0.0

1332 4.0 0.0 233.1 13.6 7.9 988.4 0.0 0.0 0.0

1333 3.6 0.0 242.6 13.6 7.8 990.6 0.0 0.0 0.0

1334 3.9 0.0 229.9 13.6 7.8 981.7 0.0 0.0 0.0

1335 4.3 0.0 213.8 13.5 7.9 978.2 0.0 0.0 0.0

1336 4.6 0.0 208.6 13.5 8.0 956.1 0.0 0.0 0.0

1337 4.4 0.0 229.7 13.6 7.9 938.2 0.0 0.0 0.0

1338 4.1 0.0 231.4 13.6 7.9 937.5 0.0 0.0 0.0

1339 4.1 0.0 235.2 13.5 8.0 925.2 0.0 0.0 0.0

1340 4.3 0.0 225.3 13.5 8.0 955.3 0.0 0.0 0.0

1341 4.7 0.0 214.4 13.5 8.0 951.3 0.0 0.0 0.0

1342 4.4 0.0 226.0 13.5 8.0 947.9 0.0 0.0 0.0

1343 4.3 0.0 233.4 13.6 8.0 930.1 0.0 0.0 0.0

1344 4.4 0.0 239.3 13.5 8.0 936.6 0.0 0.0 0.0

1345 4.2 0.0 227.6 13.6 8.0 952.0 0.0 0.0 0.0

1346 4.7 0.0 210.8 13.5 8.0 951.4 0.0 0.0 0.0

1347 4.7 0.0 233.7 13.5 8.0 964.0 0.0 0.0 0.0

1348 4.7 0.0 231.0 13.5 8.0 958.3 0.0 0.0 0.0

1349 4.5 0.0 242.0 13.5 8.0 955.4 0.0 0.0 0.0

Average 3.9 245.4 13.6 7.9 969.2

Revision
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SQL VAY MINERALS INC
CAE Project No 8190-1

CA 12 Calciner Stack

January22 1998

CALIBRATION BIAS

Time N0 THC
ppm ppm ppm

02 CO2 CO
ppm

SO2 In

ppm
021n CO2 In

0.0 0.0 7.3

-0.1 0.0 7.3

10.2

8.8

8.5

8.1

7.9

7.6

6.1

5.3

5.1

4.9

4.8

4.7

-0.1

-0.1

-0.1

3.8

9.5

10.0

10.0

10.0

0.0

0.0

0.0

2.2

8.3

9.9

10.1

10.2

4.6 10.0 10.2

4.5

44
10.0

10.01

10.2

10.21

135241 223.2

135256 223.5

135311 223.9

135326 224
135341 224.0

135356 223.8

135411 220.2

135426 49.0

135441 2.1

135456 0.9

1355111 0.4

l3SS2S 0.4

135541 0.2

135556 0.2

135611 0.1

135626 0.1

135641 0.0

135656 0.1

135711 0.0

135726 -0.2

135741 -0.1

135756 -0.1

135811 -0.1

135826 0.5

135841 -0.1

135856 -0.1

135911 0.0

135926 0.0

135941 0.0

135956 -0.1

140011 -0.1

140026 -0.2

Zero Gas 0.5

Cal Gas 223.9

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 00
0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

7.3

7.3

7.3

7.3

7.3

7.3

7.3

4.1

-2.4

0.8

7.3

0.8

7.3

103.8

315.4

523.3

577.0

593.3

593.3

592.9

593.3

592.4

593.1

590.0

535.6

334.6

154.9

38.2

7.3

593.2

10.0

7.6

0.7

0.0

0.0

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

-0.1

0.3

0.0

-0.1

-0.1

-0.1

4.8

5.4

5.3

6.3

5.2

5.1

5.1

5.0

4.9

4.9

4.8

141.3

284.9

286.9

288.1

288.7

289.0

4.5

288.6

10.2

8.6

2.3

0.7

0.3

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

-0.1 0.0

10.0 10.2

Revision
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External Standard Report

Data File Name C\HPCHEM\l\DATA\CA3\C3R1001.D

perator
John Chapman Page Number

nstrument INSTRUMEN Vial Number

amp1e Name stacksample Injection Number
Run Time Bar Code Sequence Line
cquired on 21 Jan 98 0955 AM Instrument Method SOLV.MTH
eport Created on 21 Jan 98 1008 AM Analysis Method SOLV.MTH

Last Recalib on 21 Jan 98 0824 AM Sample Amount
ultiplier ISTD Amount

big in C\HPCHEM\1\DATA\CA3\C3R1001.D
et Time Type Width Ref ppm Name

1.210 383040 BV 0.038 1-R 245.946 Methane

Time Reference Peak Expected RT Actual RT Difference
1.222 1.210 -1.0%

D-31

SOLVAY2016_6_002316



it

External Standard Report

Page Number
Vial Number
Injection Number
Sequence Line
Instrument Method SOLV.MTH
Analysis Method SOLV.MTH
Sample Amount
ISTD Amount

Sig in C\HPCHEM\l\DATA\CA3\C3R1002.D
Ret Time Area Type Width Ref ppm Name

1.202 372243 EXT 0.037 1-R 239.014 Methane

Time Reference Peak Expected Actual RT Difference
1.222 1.202 -l.6

Data File Name
Operator
Instrument
Sample Name
Run Time Bar Code
Acquired on 21 Jan 98

Report Created on 21 Jan 98
Last Recalib on 21 Jan 98

Multiplier

\HPCHEM\1\DATA\CA3\C3R1 002 .D

John Chapman
INSTRUMEN
stacksample

1014 AM
1024 AM
0824 AM

D-32
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External Standard Report

ata File Name C\HPCHEM\l\DATA\CA3\C3R1003.D
perator John Chapman Page Number
nstrument INSTRUMEN Vial Number
ample Name stacksample njection Number

Run Time Bar Code Sequence Line
cquired on 21 Jan 98 1025 AM Instrument Method SOLV.MTH
eport Created On 21 Jan 98 1038 AX Analysis Method SOLV.MTH

Last Recalib on 21 Jan 98 0824 AX Sample Amount
ultiplier ISTD Amount

big in C\HPCHEM\1\DATA\CA3\C3R1003.D
Ret Time Area Type Width Ref ppm Name

----i I---

1.197 BV 0.037 1-R 269.986 Methane

Time Reference Peak Expected RT Actual RT Difference
1.222 1.197

Ii

SOLVAY2016_6_002318



External Standard Report

Data File Name
Operator
nstrument
Sample Name
Run Time Bar Code
Acquired on
Report Created on
Last Recalib on

Multiplier

SOLV.MTH
SO.V.MTH

Sig in C\HPCHEM\1\DATA\CA3\C3RI 004.D
Ret Time Area Type Width Ref ppm Name

lI

1.198 378568 BV 0.037 1-R 23.075 Methane

Time Reference Peak Expected RT
1.222

Actual RT
1.198

Difference
fl9-

\HPCHEM\1\DATA\CA3\C3R1 004
John Chapman Page Number
INSTRUMEN Vial Number

stacksample Injection Number

Sequence Line
21 Jan 98 1039 AN Instrument Method
21 Jan 95 1056 AN Analysis Method
21 Jan 98 0824 AM Sample Amount

ISTD Amount

D-24

SOLVAY2016_6_002319



External Standard Report

ata File Name C\HPCHEM\l\DATA\CA3\C3R1008.D
Operator John Chapman Page Number
nstrument INSTRUNEN Vial Number
ample Name recoverycheck Injection Number

Run Time Ear Code Sequence Line
cquired on 21 Jan 98 1145 AN Instrument Method SOLV.MTH
eport Created on 21 Jan 98 1159 AM Analysis Method SOLV.MTH

Last Recalib on 21 Jan 98 0824 AM Sample Amount

lultiplier ISTD Amount

ig in C\HPCHEM\1\DATA\CA3\C3R100B.D
Ret Time Area Type Width Ref ppm Name

1.211 389742 EV 0.038 l-R 250.252 Methane

Time Reference Peak Expected RT Actual RT Difference
1.222 1.211 -0.9

Qur2_ oo

D-2.c
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External StandLrd Report

Data File Name

Operator
nstrumen
Sample Name
Run Time Ear Code
Acquired on

Report Cieated on
Last Recalib on
Multiplier

Page Number
Vial Number
Injection Number

Sequence Line
Instrument Method
Analysis Methcd
Sample Amount
ISTD Amount

SOLV.MTH
SOLV.MTH

Sig in C\HCHEM\1\DATA\CA3\C3R2002.D
Ret Time Area Type Width Ref ppm Name

1.201 347439 EV 0.037 1-R 223.087 Methane

Time Reference Peak Expected RT
1.222

Actual
1.201

Difference
-1.7%

\HPCHEM\1\DATA\CA3\C3R2 002 .D

John Chapman
NSTRUMEN

stacksample

21 Jan 98

21 Jan 98
21 Jan 98

1203 PM
1212 PM
0824 AM

nn

SOLVAY2016_6_002321
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External Standard Report

ata File Name C\HPCHEM\1\DATA\CA3\C3R2003.D
Operator John Chapman Page Number
nstrument INSTRUMEN Vial Number
ample Name stacksample Injection Number

Run Time Bar Code Sequence Line
cquired on 21 Jan 98 1215 PM Instrument Method SOLV.MTH
eport Created on 21 Jan 98 1225 PM Analysis Method SOLV.MTH

Last Recalib on 21 Jan 98 0824 AM Sample Amount
ultiplier 15Th Amount

ig in C\HPCHEM\l\DATA\CA3\C3R2003.D
Ret Time

--
Area Type Width Ref ppm Name

1.202 422869 EXT 0.038 1-R 271.394 Methane

Time Reference Peak Expected RT Actual RT Difference
1.222 1.202 -1.6%

1_
SOLVAY2016_6_002322



Data File Name
Operator
Instrument
Sample Name
Run Time Bar Code
Acquired on

Report Created on
Last Recalib on
Multiplier

Page Number
Vial Number
Injection Number
Sequence Line
Instrument Method
Analysis Method
Sample Amount
ISTD Amount

SOLV MTH
SOLV MTH

Sig in C\HPCHEM\1\DATA\CA3\C3R2004.D
Ret Time Area Type Width Ref ppm Name

1.204 361580 BV 0.037 1-R 232.167 Methane

External Standard Report

\HPCHEM\1\DATA\CA3\C3R2 004 .D
John Chapman
INS TRUMEN
stacksample

21 Jan 98

Jan 98

Jan 98

1231 PM
1238 PM
0824 AM

Time Reference Peak Expected RT
1.222

Actual RD
1.204

Difference
-1.5%

SOLVAY2016_6_002323



External Standard Report

ata File Name C\HPCHEM\1\DATA\CA3\C3R2005.D
perator John Chapman Page Number
nstrument INSTRUMEN Vial Number
ample Name stacksample Injection Number

Run Time Ear Code Sequence Line
cquired on 21 Jan 98 1242 PM Instrument Method SOLV.MTH
eport Created on 21 Jan 98 1249 PM Analysis Method SOLV.MTH

Last Recalib on 21 Jan 98 0824 AM Sample Amount
Thaltiplier ISTD Amount

big in C\HPCHEM\l\DATA\CA3\C3R2005.D
Ret Time Area Type Width Ref ppm Name

H---l H-
1.204 344421 BV 0.037 1-R 221.149 Methane

Time Reference Peak Expected RT Actual RT Difference
1.222 1.204 -1.5%

I.\ Ofl

SOLVAY2016_6_002324



Externat St Jar eport

0125 PM
0138 PM
0824 AN

Page Number
Vial Number
Injection Number
Sequence Line
Instrument Method
Analysis Method
Sample Amount
ISTD Amount

Time Reference Peak Expected RT
1.222

Actual RT
1.211

Difference
.Jo

Data File Name
Operator
Instrument
Sample Name
Run Time Ear Code
Acquired on 21 Jan 98

Report Created on 21 Jan 98
Last Recalib on 21 Jan 98

Multiplier

\HPCHEM\l\DATA\ CA3 C3R3 001
John Chapman
INSTRUMEN
stacksample

SOLV.MTH
SOLV.MTH
-I

Sig in C\HPCHEM\1\DATA\CA3\C3R3 O01.D
Ret Time Area Type Width Ref ppm Name

1.211 354963 EV 0.038 1-R 227.919 Methane

SOLVAY2016_6_002325



External Standard Report

ata File Name C\HPCHEM\1\DATA\CA3\C3Roo2.D
Operator John Chapman Page Number
nstrument INSTRUMEN Vial Number
ample Name stacksample Injection Number

Run Time Bar Code Sequence Line
cquired on 21 Jan 98 0142 PM Instrument Method SOLV.MTH
eport Created on 21 Jan 98 0151 PM Analysis Method SOLV.MTH
ast Recalib on 21 Jan 98 0824 AM Sample Amount
lultiplier ISTD Amount

ig in C\HPCHEM\1\DATA\CA3\C3R3002.D
Ret Time Area Type Width Ref ppm Name

1.198 BV 0.037 1-R 265.185 Methane

Time Reference Peak Expected RT Actual RT Difference
1.222 1.198

fl-41

SOLVAY2016_6_002326



External Standrd Report

0152 PM
0205 PM
0824 AM

Page Number
Vial Number
Injection Nu.mber

Sequence Line
Instrument Method
Analysis Method
Sample Amount
ISTD Amount

SOLV.MTH
SOLV.MT-I

51g in C\HPCHEM\1\DATA\CA3\C3R3003.D
Ret Time Area Type Width Ref ppm Name

........l

1.199 468420 B\J 0.038 1-F 299.652 Methane

Time Reference Peak Expected RT
1.222

Actual RT
1.199

Difference
-1.9%

Data File Name

Operator
Instrument
Sample Name
Run Time Ear Code
Acquired on 21 Jan 98

Report Created on 21 Jan 98

Last Recalib on 21 Jan 98

Multiplier

C\HPCHEM\1\DATA\CA3\C3R3 003 .D

John Chapman
INSTRUMEN
stacksample

0-42

SOLVAY2016_6_002327



Page Number
Vial Number
Injection Number

Sequence Line
Instrument Mechod
Analysis Method
Sample Amount
ISTD Amount

SOLV.MTH
SOLV.MTH

Time Reference Peak Expected RT
1.222

Actual RT
1.206

Difference

D-43

ata File Name
perator
nstrument
ample Name
un Time Ear Code

Acquired on

Ieport
Created on

ast Recalib on
Multiplier

\HPCHEM\l\DATA\CA3\C3R3 004 .D

John Chapman
NSTRUMEN

stacksample

21 Jan 98

21 Jan 98

21 Jan 98

0212 PM
0219 PM
0824 N4

1g in C\HPCHEM\l\DATA\CA3\C3R3004.D
et Time Type Width Rf ppm Name

1.206 EXT 0.037 l-R 269.840 Methane

SOLVAY2016_6_002328



External Standard Report
--

0220 PM
0231 PM
0824 AM

Page Number
Vial Number
Injection Number
Sequence Line
Instrument Method
Analysis Method
Sample Amount
ISTD Amount

SOLV.MTH
SOLV.MTH

Sig in C\HPCHEM\1\DATA\CA3\C3R3005.D
Ret Time Area Type Width Ref ppm Name

lI

1.196 406042 BV 0.038 l-R 260.754 Methane

Time Reference Peak Expected RT
1.222

Actual RT
1.196

Difference
10

Data File Name
Operator
Instrument
Sample Name
Run Time Bar Code
Acquired on 21 Jan 98

Report Created on 21 Jan 98
Last Recalib on 21 Jan 98

Multiplier

\HPCHEM\l\DATA\CA3\C3RI 005
John Chapman
INSTRUMEN
stacksample

fl-AA

SOLVAY2016_6_002329



External Standard Report

ata File Name C\HPCHEM\l\DATA\CA1\C1R1001J
perator John Chapman Page Number
nstrument INSTRUMEN Vial Number
ample Name stackgas Injection Number

Run Time Bar Code Sequence Line
cquired on 22 Jan 98 0856 AM Instrument Method SOLV.MTH
eport Created on 22 Jan 98 0903 AJvI Analysis Method SOLV.MTH

Last Recalib on 22 Jan 98 0753 AJVI Sample Amoun
ultiplier ISTD Amount

ig in C\HPCHEM\l\DATA\CA1\C1R1001.D
Ret Time Area Type Width Ref ppm Name

----
1.271 BV 0.041 1-R 656.939 Methane

Time Reference Peak Expected RT Actual RT Difference
1.270 1.271 0.1%

SOLVAY2016_6_002330



External Standard Report

0905 AM
0910 AM
0753 AM

Page Number
Vial Number
Injection Number
Sequence Line
Instrument Method
Analysis Method
Sample Amoun
ISTD Amount

SOLV.MTH
SOLV MTH

Sig in C\HPCHEM\1\DATA\CA1\C1R1002.D
Ret Time Area Type Width Ref ppm Name

l.....

1.256 976726 EV 0.041 1-R 636.155 Methane

Time Reference Peak Expected RT
.270

Actual RT
1.256

Difference
-1

Data File Name
Operator
Instrument
Sample Name
Run Time Ear Code
Acquired on 22 Jan 98

Report Created on 22 Jan 98
Last Recalib on 22 Jan 98

Multiplier

\HPCHEM\l\DATA\CAI\C1R1 002 .D
John Chapman
INSTRTJMEN
stackgas

It

SOLVAY2016_6_002331



--
External Standard Report

ata File Name C\HPCHEM\l\DATA\CA1\c1Rloo3.D
perator John Chapman Page Number
nstrument INSTRUMEN Vial Number
ample Name stackgas Injection Number

Rur Time Bar Code Sequence Line

Icquired
on 22 Jan 98 0912 AM Instrument Method SOLV.MTH

eport Created on 22 Jan 98 0917 AM Anaysis Method SOLV.MTH
Last Recalib on 22 Jan 98 0753 AM Sample Amount
ultiplier ISTD Amount

ig in C\HPCHEM\1\DATA\CA1\C1R1003.D
et Time Area Type Width Ref ppm Name

Il

1.260 979605 EV 0.041 l-R 638.036 Methane

Time Reference Peak Expected RT Actual RT Difference
1.270 1.260

D-47

SOLVAY2016_6_002332



Page Number
Vial Number

Injection Number
Sequence Line
Instrument Method
Analysis Method
Sample Amount
ISTD Amount

Sig in C\HPCHEM\1\DATA\CA1\C1R1004.D
Ret Time Area Type Width Ref4 ppm NameII

1.265 863957 BV 0.040 1-R 562.459 Methane

Time Reference Peak Expected RT
1.270

Actual RT
1.265

Difference
fl A9
LI

External Standard Report

\HPCHEM\1\DATA\CAI\CR1 004
John Chapman
INSTRUMEN
stackgas

Data File Name
Operator
Instrument
Sample Name
Run Time Bar Code
Acquired on
Report Created on
Las Recalib on
Multiplier

22 Jan 98

22 Jan 98
22 Jan 98

0920 AM
0926 AM
0753 AM

SOLV.MTH
SOLV.MTH

D-4R

SOLVAY2016_6_002333



External Standard Report

Data File Name C\HCHEM\l\DATA\CA1\C1R1005.D
perator John Chapman Page Number
nstrument INSTRUNEN Vial Number
ample Name stackgas Injection Number

Run Time Ear Code Sequence Line

cquired on 22 Jan 98 0928 AN Instrument Method SOLV.NTH
eport Created on 22 Jan 98 0932 AN Analysis Method SOLV.MTH

Last Recalib on 22 Jan 98 0753 AN Sample Amount
lultiplier ISTD Amount

ig in C\HPCHEM\l\DATA\CA1\C1R100S.D
et Time Area Type Width Ref4$ ppm NameII

1.260 964132 BV 0.041 1-R 627.925 Methane

Time Reference Peak Expected RT Actual RT Difference
1.270 1.260 -0.8%

fl Afl

SOLVAY2016_6_002334



Data File Name
Operator
Instrument

Sample Name
Run Time Ear Code
Acquired on

Report Cieated on
Last Recalib on
Multiplier

Page Number
Vial Number
Injection Number
Sequence Line
Instrument Method
Analysis Method
Sample Amount
ISTD Amount

SOLV.MTI-I

SOLV MT-I

Sig in C\HPCHEM\l\DATA\CA1\C1R1Q0.D
Ret Time Area Type Width Ref ppm Name

1.261 838132 ElI 0.041 1-R 545.583 Methane

Difference
7O

External Standdrci Report

\HPCHEM\1\DATA\CA1\C1R1 006.13
John Chapman
INSTRUMEN
stackgas

22 Jan 98

22 Jan 98

22 Jan 98

0934 AM
0939 AM
0753 AM

Time Reference Peak Expected RT Actual RT
1.270 1.261

SOLVAY2016_6_002335



External Standaid Report

ata File Name C\HPCHEM\i\DATA\CA1\ClRlOO7.D
Operator John Chapman Page Number
nstrument INSTRCJMEN Vial Number
ample Name stackgas Injection Number

Run Time Ear Code Sequence Lire
cquired on 22 Jan 98 0940 NI Instrument Method SOLV.MTH
eport Created On 22 Jan 98 0948 AM Analysis Method SOLV.MTH

Last Recalib on 22 Jan 98 0753 AM Sample Amount
ultiplier ISTD Amount

ig in C\HPCHEM\1\DATA\CA1\C1RIOO7.D
Ret Time Area Type Width Ret ppm Name

l----
1.256 892248 BV 0.041 1-R 580.948 Methane

Time Reference Peak Expected RT Actual RT Difference
1.270 1.256 -1.1%

C4

SOLVAY2016_6_002336



Data File Name

Operator
Instrument
Sample Name
Run Time Ear Code
Acquired on 22 Jan 98

Report Created on 22 Jan 98
Last Recalib on 22 Jan 98

Multiplier

External Standard Report

Page Number
Vial Number
Injection Number
Sequence Line
Instrument Method
Analysis Method
Sample Amount
ISTD Amount

Sig in C\HPCHEM\1\DATA\CA1\C1R1008.D
Ret Time Area Type Width Ref ppm Name

1.263 866666 VI 0.041 1-R 564.230 Methane

Time Reference Peak Expected RT
1.270

Actual RT
1.263

Difference
rO00

C\HPCHEM\l\DATA\CA1\ClRl 008 .D

John Chapman
INSTRUI4EN
stackgas

0951 AN
1006 AM
0753 AM

SOLV.MTH
SOLV.MTI-I

9-52

SOLVAY2016_6_002337



External Standard Report

ata File Name C\HPCHEM\l\DATA\CA1\C1R2001.D
Operator John Chapman Page Number
nstrument INSTRUMEN Vial Number
ample Name stackgas Injection Number

Run Time Ear Code Sequence Line
cquired on 22 Jan 98 1111 AM Instrument Method SOLV.MT-I

eport Created on 22 Jan 98 1118 AN Analysis Nethod SOLV.MTT-I
Last Recalib on 22 Jan 98 1040 AN Sample Amount
ultiplier ISTD Amount

ig in C\HPCHEM\1\DATA\CA1\C1R2001.D
Ret Time Area Type Width Ref ppm NameII

1.274 895539 PV 0.041 1-R 591.711 Methane

Time Reference Peak Expected RT Actual RT Difference
1.272 1.274 0.1%

11

SOLVAY2016_6_002338



External Standard Report

1121 AM
1126 AM
1040 AM

Page Number
Vial Number
Injection Number
Sequence Line
Instrument Method
Analysis Method
Sample Amount
ISTD Amount

SOLV.MTH
SOLV.MTH

Time Reference Peak Expected RT
1.272

Actual RT
1.260

Difference
nO..L.Uo

Data File Name
Operator
Instrument
Sample Name
Run Time Bar Code
Acquired on 22 Jan 98

Report Created on 22 Jan 98
Last Recalib on 22 Jan 98

Multiplier

\HPCHEM\1\DATA\CA1\C1R2 002
John Chapman
INSTRtJMEN

stackgas

Sig in C\HPCHEM\1\DATA\CA1\C1R2 002 .D
Ret Time Area Type Width Ref ppm Name

I...........i

L.260 674863 PV 0.040 1-R 442.047 Methane

SOLVAY2016_6_002339



External StandarU Report

ata File Name C\HPCHEM\1\DATA\CA1\C1R2003.D
Operator John Chapman Page Number
nstrument INSTRUMEN Vial Number
ample Name stackgas Injection Number

Run Time Bar Code Sequence Line

cquired on 22 Jan 98 1127 AM Instrument Method SOLV.MTH
eport Created on 22 Jan 98 1132 AM Analysis Method SOLV.MTH
ast Recalib on 22 Jan 98 1040 AM Sample Amount

Multiplier ISTD Amount

hg in
Ret Time Area Type Width Ref ppm NameHt

1.264 BV 0.041 1-R 537.006 Methane

Time Reference Peak Expected RT Actual RT Difference
1.272 1.264 -0.6%

SOLVAY2016_6_002340



External Scandard Report

Data File Name
Operator
Instrument

Sample Name
Run Time Ear Code
Acquired on

Report Created on
Last Recalib on
Multiplier

22 Jan 98 1134 AM
22 Jan 98 1139 AM
22 Jan 98 1040 AM

Page Number
Vial Number
Injection Number

Sequence Line
Instrument Method
Analysis Method
Sample Amount
ISTD Amount

SOLV MTE
SOLV.MTH

Sig in C\HPCHEM\1\DATA\CA1\C1R2004.D
Ret Time Area Type Width Ref ppm Name

1.260 772282 EV 0.041 1-R 508.117 Methane

Time Reference Peak Expected RT
1.272

Actual RT
1.260

Difference
Jo

\HPCHEM\1\DATA\CA1\C1R2 004
John Chapman
INSTRTJMEN
st kga

D-58
SOLVAY2016_6_002341



Page Number
Vial Number
Injection Number
Sequence Line
Instrument Method
Analysis Method
Sample Amount
ISTD Amount

SOLV.MTH
SOLV.MTH

Time Reference Peak Expected RT
1.272

Actual RT
1.255

Difference
-1.3%

D-57

ata File Name
Operator
nstrument
ample Name

xun Time Ear Code
Acquired on

eport Created on
Cast Recalib on
Multiplier

\HPCHEM\l\DATA\CA1\C1R2 003
John Chapman
INSTRUMEN
stackgas

22 Jan 98

22 Jan 98

22 Jan 98

1140 AM
1145 AM
1040 AM

1ig in
Ret Time Type Width Ref 4pm Name

l----I
1.255 712614 EV 0.040 1-R 467.650 Methane

SOLVAY2016_6_002342



Li

External Stas Jard Repnrt

Data File Name
Operator
Instrument
Sample Name
Run Time Ear Code
Acquired on

Report Created on
Last Recalib on
Multiplier

Page Number
Vial Number
Injection Number
Sequence Line
Instrument Method
Analysis Method
Sample Amount
ISTD Amount

SOLV.MTH
SOLV.MTH

Sig in C\HPCHEM\1\DATA\CA1\C1R2006.F
Ret Time Area Type Width Ref ppm NameII

1.258 764279 EV 0.041 1-R 502.669 Methane

Time Reference Peak Expected RT
272

Actual RT
1.258

Difference
10So

\HPCHEM\l\DATA\CA1\C1R2 006
John Chapman
INSTRUMEN
stackgas

22 Jan 98

22 Jan 98

22 Jan 98

1147 AM
1156 AM
1040 AM

D-58

SOLVAY2016_6_002343



External Standard Report

ata File Name C\HPCHEM\1\DATA\CAL\C1R2007.D
Operator John Chapman Page Number
nstrument INSTRUMEN Vial Number
ample Name stackgas Injection Number

Run Time Ear Code Sequence Line
cquired on 22 Jan 98 1156 AJvI Instrument Method SOLV.MTH
eport Created on 22 Jan 98 1204 PM Analysis Method SOLV.MTH

Last Recalib on 22 Jan 98 1040 AN Sample Amount
ultiplier ISTD Amount

ig in C\HPCHEM\1\DATA\CA1\C1R2007.D
Ret Time Area Type Width Ref ppm Name

----
1.261 804976 DV 0.041 l-R 530.291 Methane

Time Reference Peak Expected RT Actual RT Difference
1.272 1.261

r\ 11

SOLVAY2016_6_002344



C\HPCHEM\1\DATA\CA1\C1R2 008 .D

John Chapman
INSTRUMEN
stackgas

Page Number
Vial Number
Injection Number
Sequence Line
Instrument Methcd SOLV.MTH

Analysis Method SOLV.MTH
Sample Amount
ISTD Amount

Sig in C\HPCHEM\l\DATA\CA1\C1R2 008 .D
Ret Time Area Type Width Ref ppm Name

1.262 779804 BV 0.041 l-R 513.218 Methane

Time Reference Peak Expected RT
1.272

Actual RT
1.262

Difference
00.Oo

External Stindard Report

Data File Name
Operator
Instrument
Sample Name
Run Time Bar Code
Acquired on 22 Jan 98 1204 PM
Report Created on 22 Jan 98 1210 PM
Last Recalib on 22 Jan 98 1040 AM
Multiplier

D-60

SOLVAY2016_6_002345



External Standard Report

ata File Name C\HPCHEM\l\DATA\CA1\C1R3001.D
Operator John Chapman Page Number
nstrument INSTRUMEN Vial Number
ample Name stackgasrun3 Injection Number

Run Time Bar Code Sequence Line

Icquired
on 22 Jan 98 1250 PM Instrument Method SOLV.MTH

eport Created on 22 Jan 98 1257 PM Analysis Method SOLV.MTH
Last Recalib on 22 Jan 98 1040 AM Sample Amcunt

1ultipiier
ISTD Amount

Rig in C\HPCHEM\1\DATA\CA1\CIR3001.D
Ret Time Area Type Width Ref ppm Name

I----l
1.278 BV 0.041 1-R 468.187 Methane

Time Reference Peak Expected RT Actual RT Difference
1.272 1.278 0.5%

r\

SOLVAY2016_6_002346



External Standard Report

Data File Name

Operator
Instrument
Sample Name
Run Time Ear Code
Acquired on 22 Jan 98 1257 PM

Report Created on 22 Jan 98 0108 PM
Last Recalib on 22 Jan 98 1040 AM
Multiplier

Page Number
Vial Number
Injection Number
Sequence Line
Instrument Method
Analysis Method
Sample Amount
ISTD Amount

Sig in C\HPCHEM\1\DATA\CA1\C1R3 00 .D

Ret Time Area Type Width Ref ppm Name

1.266 696910 VV 0.042 1-R 456.999 Methane

Time Reference Peak Expected RT
1.272

Actual RT
1.266

Difference
-0

C\HPCHEM\1\DATA\CA1\C1R3002.D
John Chapman
INSTRUMEN
stackgasrun3

SOLV MTH
OLV MD-I

D-62

SOLVAY2016_6_002347



External Stadai Report

ata File Name C\HPCHEM\1\DATA\CA1\c1R3003.D
Operator John Chapman Page Number
nstrument INSTRtJMEN Vial Number
ample Name stackgasrun3 Injection Number

Run Time Bar Code Sequence Line
cquired cn 22 Jan 98 0108 PM Instrument Method SOLV.MTH
eport Created on 22 Jan 98 0118 PM Analysis Method SOLV.MTH

Last Recalib on 22 Jan 98 1040 AM Sample Amount
luitiplier ISTD Amount

ig in C\HPCHEM\1\DATA\CA1\C1R3 Q0 .1
Ret Time Area Type Width Ref pym Name

I----I -- --- -- --I
1.272 EXT 0.042 1-R 505.430 Methane

Time Reference Peak Expected RT Actual RT Difference
1.272 1.272 0.0%

SOLVAY2016_6_002348



External Standrc Report

Data File Name
Operator
Instrument
Sample Name
Run Time Bar Code
Acquired on

Report Created on
Last Recalib on
Multiplier

Page Number
Vial Number
Injection Number

Sequence Line
Instrument Method
Analysis Method
Sample Amount
ISTD Amount

SOLV.MTH
SOLV.MTH

Sig in C\HPCHEM\1\DATA\CA1\ClR3004.D
Ret Time Area Type Width Ref ppm Name

I.I
1.275 751066 BV 0.042 l-R 4C3.728 Methane

Time Reference Peak Expected RT
1.272

Actual RT
1.275

Difference
0.2%

\HPCHEM\1\DATA\CA1\C1R3 004
John Chapman
INS TRUMEN
stackgasrun3

22 Jan 98

22 Jan 98
22 Jan 98

0118 PM
0124 PM
1040 AM

0-64

SOLVAY2016_6_002349



External StarLdard Report

ata File Name C\HPCHEM\1\DATA\CA1\C1R3005.D
Operator John Chapman Page Number
nstrument INSTRtJMEN Vial Number
ample Name stackgasrun3 Injection Number

Run Time Bar Code Sequence Line

cquired on 22 Jan 98 0126 PM Instrument Methcd SOLV.MTN
eport Created on 22 Jan 98 0132 PM Analysis Method SOLV.MTH

uast Recalib on 22 Jan 98 1040 AM Sample Amount
ultiplier ISTS Amount

ig in C\EPCHEM\1\DATA\CA1\C1R3005.D
Ret Time Area Type Width Ref ppm Name

I----l
1.283 BV 0.042 l-R 501.317 Methane

Time Reference Peak Expected RT Actual RT Difference
1.272 1.280 0.6

SOLVAY2016_6_002350



External St .nmard Report

Data File Name
Operator
Instrument
Sample Name
Run Time Bar Code
Acquired on

Report Created on
Last Recalib on
Multiplier

Page Number
Vial Number
Injection Number
Sequence Line
Instrument Method
Analysis Method
Sample Amount
ISTD Amount

SOLV.MTH
SOLV.MTH

Sig in C\HPCHEM\1\DATA\CA1\C1R3 006 .D
Ret Time Area Type Width Ref 1pm Name

1.274 740949 BV 0.042 1-R 486.867 Methane

Time Reference Peak Expected RT
1.272

Actual RT
1.274

Difference
no

Li

\HPCHEM\1\DATA\CA1\C1R3 006
John Chapman
INSTRUMEN
stackgasrun3

22 Jan 98

22 Jan 98

22 Jan 98

0133 PM
0140 PM
1040 AM

D- 66

SOLVAY2016_6_002351



External Standard Report

ata File Name C\HPCHEM\l\DATA\CA1\C1R3007.D
Operator John Chapman Page Number
nstrument INSTRtJMEN Vial Number
ample Name stackgasrun3 Injection Number

Run Time Bar Code Sequence Line
cquired on 22 Jan 98 0141 PM Instrument Method SOLV.MTH
eport Created on 22 Jan 98 0147 PM Analysis Method SOLV.MTH
ast Recalib cn 22 Jan 98 1040 AM Sample Amount

Multiplier ISTD Amount

hg in C\HPCHEM\1\DATA\CA1\C1R3007.D
Ret Time Area Type Width Ref ppm Name

1.274 611148 BV 0.041 l-R 398.834 Methane

Time Reference Peak Expected RT Actual RT Difference
1.272 1.274 0.2%

D-61

SOLVAY2016_6_002352



External Standard Report

Data File Name
Operator
Instrument
Sample Name
Run Time Ear Code
Acquired on 22 Jan 98 0151 PM
Report Created On 22 Jan 98 0158 PM
Last Recalib on 22 Jan 98 1040 AM
Multiplier

Page Number
Vial Number
Injection Number
Sequence Line
Instrument Method
Analysis Metod
Sample Amount
ISTD Amount

Sig in C\HPCHEM\1\DATA\CA1\C1R3008.D
Ret Time Area Type Width Ref ppm NameII

1.288 662463 EV 0.042 1-R 433.637 Methane

Time Reference Peak Expected RT
1.272

Actual RT
1.288

Difference
1.3%

\HPCHEM\l\DATA\CA1\C1R3 008 .D

John Chapman
INSTRIJMEN

stackgasrun3

SOLV.MTH
SOLVMTH

D-68
SOLVAY2016_6_002353



SOLVAY2016_6_002354



SOLVAY MINERALS INC Client Reference No 4500024582
GREEN RIVER WYOMING CAE Project No 8190-1

FIELD DATA PRINTOUTS

Revision

SOLVAY2016_6_002355



Field Data Printout

Location CA-S Calciner Stack

Test Run

Client Solvay Minerals Inc

Project No 8190-1

Test Date 1/21/98

Meter H@ 1.6746

MeterYd 1.0145

PitotC 0.84

Static -0.5

Leak Rate Before 0.003 cfrn 13 Hg
Leak Rate After 0.002 cfm Hg

Method 5/202

Testing Type Particulate

Area ft2 85.90

Bar Press in Hg 23.64

Actual Moisture 303

Filter No 085100

F1/2BeakerNo F38

1/2 In Beaker No G34

1/2 Org Beaker No 75

Nozzle Diameter Dj 0.310

02 dry volume 113

CO2 dry volume 11.5

Start Time approx 0955

Stop Time approx 1104

H20 condensate ml 239.7

H20 silica 8.3

Dry Gas MeterPitot

APS

in

Sample

in H20

Stack

T5

Traverse

Point

1-01

1-02

1-03

2-01

2-02

2-03

3-01

3-02

3-03

4-01

4-02

4-03

Tm in

Run

Time

0.0

5.0

10.0

15.0

20.0

25.0

30.0

35.0

40.0

45.0

50.0

55.0

60.0

0.24

0.22

0.18

0.31

0.30

0.20

0.30

0.27

0.21

0.25

0.21

0.17

Metered

ft3

739.73

742.46

745.08

747.46

750.55

753.61

756.17

759.25

762.19

764.83

767.62

770.22

772.55

0.79

0.73

0.59

1.00

0.99

0.66

0.99

0.89

0.69

0.83

0.69

0.56

313

312

309

315

314

310

314

313

309

310

313

308

out

46

48

49

52

53

55

56

57

58

59

59

60

49

54

57

61

63

64

63

65

67

66

67

67

vPs
calculated

Yin H20

0.49

0.47

0.42

0.56

0.55

0.45

0.55

0.52

0.46

0.50

0.46

0.41

Volume

calculated

tt3

2.73

2.62

2.38

3.09

3.06

2.56

3.08

2.94

2.64

2.79

2.60

2.33

Isokinetics

calculated

98.9

98.4

98.2

97.0

97.3

99.1

97.7

97.9

99.1

96.1

97.7

96.9

60.0 0.49 0.78Final

Revision

32.82 58312

E-

SOLVAY2016_6_002356



Field Data Printout

Location CA-3 Calciner Stack Method 5/202

Test Run Testing Type Particulate

Client Solvay Minerals Inc

ProjectNo 8190-1 Area ft2 85.90

Test Date 1/21 98

Meter bJ-l@ 1.6746 Filter No 085101

Meter .0145 1/2 Beaker No X62

Pitot 0.84 1/2 In Beaker No B66

Static -0.5 1/2 Org Beaker No XX87

Leak Rate BeFore 0.016 ctm 13 Hg
Leak Rate After 0.008 ctm Hg

Bar Press in Hg 23.64

Actual Moisture 30.0

Nozzle Diameter Dr 0.310

02lume% 11.4

CO2 dry volume 11.5

StartTime approx 1145

Stop Time approx 1254

H20 condensate ml 244.7

1120 silica 8.4

Pitot

Ps
in H2O

Sample

aH

in H2O

Stack

T5

Traverse

Point

4-01

4-02

4-03

3-01

3-02

3-03

2-01

2-02

2-03

1-01

1-02

1-03

Dry Gas Meter

Tmin T0jj

/aP5

calculated

yin H20

Volume

calculated

ft3

Run

Time

0.0

5.0

10.0

15.0

20.0

25.0

30.0

35.0

40.0

45.0

50.0

55.0

60.0

0.25

0.23

0.18

0.31

0.28

0.23

0.28

0.28

0.22

0.23

0.21

0.17

Isokinetics

calculated

Metered

ft3

773.84

776.72

779.46

781.gs

785.15

788.25

7g1.og

7g4.lg

797.28

800.14

802.g2

805.62

808.07

0.83

0.76

0.63

1.10

0.98

0.81

0.98

0.98

0.77

0.81

74

0.60

314

312

310

314

315

312

316

317

313

314

316

312

60

60

60

60

60

59

60

60

61

62

63

61

64

65

65

66

65

65

66

67

66

69

70

0.50

0.48

0.42

0.56

0.53

0.42

0.53

0.53

0.47

0.48

0.46

0.41

2.88

2.74

2.49

3.20

3.10

2.84

3.10

3.09

2.86

2.78

2.70

2.45

99.5

98.3

100.7

99.0

100.8

101.9

101.1

100.6

104.6

99.5

100.9

101.3

Final 60.0 0.4g 0.83 34.23 314 63

Revision

E-

SOLVAY2016_6_002357



Field Data Printout

Meter tH@ 1.6746

Meter 1.0145

PitotC 0.84

Static -0.5

LeakRateBefore 0.OO7ctm 12Hg
Leak Rate After 0.005 ctm 10 FIg

Method 5/202 Bar Press in FIg 23.64

Testing Type Particulate Actual Moisture 29.9

Area It2 85.90 Nozzle Diameter Do 0.310

Filter No 085102

1/2 Beaker No F57

B1/2lnBeakerNo F56

1/2 Org Beaker No X71

02dryvolunie% 11.3

Location CA-3 Calciner Stack

Test Run

Client Solvay Minerals Inc

Project No 8190-1

Test Date 1/21i8

C02dryvolunie% 11.5

Start Time approx 1324

Stop Time approx 1431

I1O condensate ml 243.6

H2O silica 10.2

Pitot

in FI20

Sample

in 1120

Stack

T5

Traverse

Point

1-01

1-02

1-03

2-01

2-02

2-03

3-01

3-02

3-03

4-01

4-02

4-03

Dry Gas Meter

Tmii Tmoth

Run

Time

0.0

5.0

10.0

15.0

20.0

25.0

30.0

35.0

40.0

45.0

50.0

55.0

60.0

v1Ps

calculated

s4n 1120

Volume

calculated

ft3

0.23

0.24

0.18

0.31

0.29

0.27

0.30

0.27

0.22

0.23

0.20

0.17

Isokinetics

calculated

Metered

ft3

808.26

811.12

814.00

816.49

819.73

822.88

825.96

829.20

832.23

835.01

837.85

840.48

842.93

0.81

0.84

0.63

1.10

.00

0.95

1.10

0.95

0.77

0.81

0.70

0.60

314

313

310

314

317

316

317

318

313

318

317

314

60

64

66

67

68

69

66

68

68

67

69

68

60

61

62

63

63

63

63

63

63

63

63

63

0.48

0.49

0.42

0.56

0.54

0.52

0.55

0.52

0.47

0.48

0.45

0.41

2.86

2.88

2.49

3.24

3.15

3.08

3.24

3.03

2.78

2.84

2.63

2.45

102.9

100.9

100.2

99.6

100.1

101.3

101.5

99.9

101.1

101.5

100.5

101.4

Final 60.0 0.49 0.86 34.67 65

Revision

315

E3
SOLVAY2016_6_002358



Field Data Printout

Location CA Calciner Stack Method 5/202 Bar Press in Hg 23.62

Test Run
Testing Type Particulate Actual Moisture 23.8

Client Soivay Minerals Inc

Project No 8190-1 Area 112 113.10 Nozzle DiameterD 0.250

Test Date 1/22/98 02dryvc4ume% 13.4

Meter bH@ 1.6747 Filter No 085103 CO2 dry volume 8.4

Meter 1.0145 1/2 Beaker No XX49 StartTime approx 0855

Pitot 0.84 1/2 In Beaker No X90 Stop lime approx 1004

Static -0.3 1/2 Ocg Beaker No 09 H2O condensate ml 200.1

Leak Rate Before 0.008 cfm 14 Hg 1120 silica 13.8

Leak Rate After 0.006 cfm 10 Hg

Traverse Run Pitot Sample Metered Stack Dry Gas Meter I/bPs Volume lsokinetics

Point Time ti-I
tics Tm in Tm calculated calculated calculated

___________
0.0 in 1120 in 1-lEO 843.45 yin 1120 11

1-01 2.5 0.69 1.10 845.07 337 30 27 0.83 1.62 103.8

1-02 5.0 0.71 1.10 846.64 335 32 27 0.84 1.57 98.8

1-03 7.5 0.71 1.10 848.20 333 35 28 0.84 1.56 97.7

1-04 10.0 0.67 1.00 849.70 331 37 28 0.82 1.50 96.3

1-05 12.5 0.59 0.94 851.16 329 39 29 0.77 1.46 99.5

1-06 15.0 0.49 0.78 852.50 328 40 30 0.70 1.34 99.9

2-01 17.5 0.73 1.20 854.15 338 40 31 0.85 1.65 101.4

2-02 20.0 0.78 1.20 855.80 343 43 32 0.88 1.65 98.0

2-03 22.5 0.80 1.30 857.55 344 45 32 0.89 1.75 102.6

2-04 25.0 0.74 1.20 859.21 346 46 34 0.86 1.66 100.9

2-05 27.5 0.68 1.10 860.80 346 46 34 0.82 1.59 1008

2-06 30.0 0.55 0.88 862.20 344 47 35 0.74 1.40 98.3

3-01 32.5 0.73 1.20 863.87 340 47 35 0.85 1.67 101.7

3-02 35.0 0.78 1.20 865.56 340 48 36 0.88 1.69 99.3

3-03 37.5 0.78 1.20 867.23 344 49 36 0.88 .67 98.3

3-04 40.0 0.75 1.20 868.92 345 50 37 0.87 1.69 101.3

3-05 42.5 0.64 1.00 870.45 346 50 38 0.80 1.53 99.2

3-06 45.0 0.53 0.85 871.86 345 50 38 0.73 1.41 100.3

4-01 47.5 0.68 1.10 873.51 328 49 39 0.82 1.65 102.6

4-02 50.0 0.72 1.20 875.20 327 51 40 0.85 1.69 101.8

4-03 52.5 0.72 1.20 876.89 325 52 40 0.85 1.69 101.6

4-04 55.0 0.70 1.10 878.53 323 54 41 0.84 1.64 99.5

4-05 57.5 0.62 0.99 880.00 322 54 42 0.79 1.47 94.6

4-06 60.0 0.50 0.80 881.46 320 54 43 0.71 1.46 104.3

Final 60.0 0.82 1.08 38.01 336 40

Revision SOLVAY2016_6_002359



Field Data Printout

Location CA Calciner Stack Method 5202

Test Run Testing Type Particulate

Client Solvay Minerals Inc

Bar Press in Hg 23.68

Actual Moisture 22.7

Nozzle Diameter D0 0.250

02 dry valume 13.8

CO2 dry valume 8.0

Start Time approx 1105

Stop Time approx 1211

H20 condensate ml 186.1

H20 silica 6.8

Dry Gas MeterStack

T5 Tm in Tm out

VIE0

calculated

win H20

Volume

calculated

ft3

Project No 8190-1 Areaft2 113.10

Test Date 1/22/98

Meter wH@ 1.6747 Filter No 085104

Meter id 1.0145 1/2 Beaker No T16

Pitot 0.84 1/2 In Beaker No G21

Static -0.2 1/2 Org Beaker No Xl

Leak Rate Before 0.008 cfm 14 Hg
Leak Rate After 0.006 cfm 11 Hg

Traverse Run Pitot Sample Metered

Point Time aP0 EN ft3

0.0 in H20 in 1-420 881.65

1-01 2.5 883.21

1-02 5.0 884.78

1-03 7.5 886.43

1-04 10.0 887.98

1-05 12.5 889.51

1-06 15.0 890.87

2-01 17.5 892.55

2-02 20.0 894.23

2-03 22.5 895.93

2-04 25.0 897.57

2-05 27.5 899.14

2-06 30.0 900.54

3-01 32.5 902.20

3-02 35.0 903.87

3-03 37.5 905.61

3-04 40.0 907.35

3-05 42.5 908.96

3-06 45.0 910.39

4-01 47.5 911.96

4-02 50.0 913.62

4-03 52.5 915.36

4-04 55.0 917.05

4-05 57.5 918.63

4-06 60.0 920.07

Isokinetics

calculated

0.65

0.65

0.67

0.64

0.59

0.46

0.68

0.71

0.71

0.70

0.63

0.49

0.67

0.71

0.73

0.73

0.65

0.50

0.65

0.71

0.72

0.71

0.63

0.50

1.00

1.00

1.10

1.00

0.94

0.74

1.10

1.10

1.10

1.00

1.00

0.78

1.10

1.10

1.20

.20

1.00

0.80

1.00

1.10

1.20

1.10

1.00

0.80

331

333

332

330

329

328

342

342

344

344

344

340

335

338

339

339

340

339

336

337

338

338

340

338

60

62

64

67

69

70

71

73

74

75

75

76

75

76

76

77

77

77

76

77

77

77

77

76

56

56

57

58

59

60

61

62

64

65

65

67

67

68

68

69

69

70

70

71

71

71

71

71

0.81

0.81

0.82

0.80

0.77

0.68

0.82

0.84

0.84

0.84

0.79

0.70

0.82

0.84

0.85

0.85

0.81

0.71

0.81

0.84

0.85

0.84

0.79

0.71

1.56

1.57

1.65

1.55

1.53

1.36

1.68

1.68

1.70

1.64

1.57

1.40

1.66

1.67

1.74

.74

.61

1.43

.57

1.66

1.74

.69

.58

1.44

95.6

96.1

99.2

94.8

97.1

97.5

99.8

97.4

98.4

95.4

96.3

96.8

98.0

95.8

98.5

98.3

96.4

97.4

93.8

94.8

98.8

96.6

95.9

98.0

Final 60.0 0.80 1.02 38.42 69
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Field Data Printout

Location CA Calciner Stack Method 51202

Test Run Testing Type Particulate

Client Solvay Minerals Inc

ProjectNo 8190-1 Area ft2 113.10

Test Date 1/22/98

Meter N-l@ 1.6747 Filter No 085105

MeterYd 1.0145 F1/2 Beaker No XX75

Pitot 0.84 1/2 In Beaker No F71

Static -0.2 1/2 Org Beaker No X22

Leak Rate Before 0.005 cfm 13 l-Ig

LealcRateAfter 0.004 cfm 12Hg

Bar Press in Hg 23.68

Actual Moisture 22.6

Nozzle Diameter D0 0.250

02 dry volume 13.8

CO2 dry volume 8.0

Start Time approx 1250

Stop Time approx 14.04

H20 condensate ml 192.2

H20 silica 7.1

Pitot

aP

in H20

Sample

in 1-120

Stack Dry Gas Meter

Tm in Tm out

VLP Volume Isokinetics

calculated calculated calculated

vn IP
333

332

331

329

329

326

342

345

346

346

346

344

335

340

341

342

342

341

336

338

340

341

342

341

63

64

65

65

66

66

66

66

67

67

67

68

67

68

70

71

72

72

72

74

74

75

75

76

65

64

64

64

63

63

63

63

62

62

62

62

63

63

63

64

64

64

65

65

66

66

67

67

Traverse Run Metered

Point Time 1t

__________
0.0

_________
920.25

1-01 2.5 0.67 1.10 921.93

1-02 5.0 0.67 1.10 923.58

1-03 7.5 0.68 1.10 925.23

1-04 10.0 0.69 1.10 926.86

1-05 12.5 0.63 1.00 928.44

1-06 15.0 0.48 0.77 929.83

2-01 17.5 0.70 1.10 931.50

2-02 20.0 0.73 1.20 933.23

2-03 22.5 0.73 1.20 934.95

2-04 25.0 0.71 1.10 936.59

2-05 27.5 0.65 1.00 938.18

2-06 30.0 0.51 0.82 939.60

Leak Check 31.0 939.70

3-01 32.5 0.74 1.20 941.41

3-02 35.0 0.77 1.20 943.16

3-03 37.5 0.80 1.30 944.96

3-04 40.0 0.80 1.30 946.77

3-05 42.5 0.71 1.10 948.45

3-06 45.0 0.57 0.91 949.96

4-01 47.5 0.75 1.20 951.68

4-02 50.0 0.76 1.20 953.42

4-03 52.5 0.78 1.20 955.16

4-04 55.0 0.80 1.30 956.95

4-05 57.5 0.70 1.10 958.65

4-06 60.0 0.61 0.98 960.20

Final 60.0 0.831 1.1075 39.85

0.82

0.82

0.82

0.83

0.79

0.69

0.84

0.85

0.85

0.84

0.81

0.71

0.86

0.88

0.89

0.89

0.84

0.75

0.87

0.87

0.88

0.89

0.84

0.78

1.68

1.65

1.65

1.63

1.58

1.39

1.67

1.73

1.72

1.64

1.59

1.42

-0.10

1.81

1.75

1.80

1.81

1.68

1.51

1.72

1.74

1.74

1.79

1.70

1.55

100.2

98.4

97.5

95.5

96.8

97.3

97.9

99.5

99.0

95.7

96.9

97.5

102.7

97.5

98.3

98.8

97.1

97.3

96.3

96.8

95.5

97.1

98.4

96.0

339 66
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SOLVAY MINERALS INC Client Reference No 4500024582
GREEN RIVER WYOMING CAE Project No 8190-1

LABORATORY DATA

Revision
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SOLVAY MINERALS INC

CAE Project No 8190-1

CA-3 Calciner Stack

PARTICULATE WEIGHT SHEET

Run No Blank

Date 1998 January 21 January 21 January 21

Start Time approx 0955 1145 1324

Stop Time approx 1104 1254 1431

Front Half DI HO Wash
ID Identifier F52 F38 X62 F57

Sample volume ml 200 170 155 200

Aliquot used ml 200 170 155 200

Tare weight 122.3401 122.3161 114.0854 122.3076

Grossweightg 122.3406 122.3171 114.0882 122.3101

Correction factor 0.0004 0.0004 0.0005

Net weight 0.0005 0.0006 0.0024 0.0020

Front Half Particulate Filter

ID Identifier 085100 085101 085102

Tare weight 03730 0.3677 0.3738

Gross weight 0.3744 0.3691 0.3764

Net weightg 0.0014 0.0014 0.0026

Total Front Half Particulate

Matter collected 0.0020 0.0038 0.0046

Back Half Inorganic PartIculate

ID Identifier F52 G34 B66 F56

Sample volume ml 200 685 825 860

H20 Condensate 240 245 244

Sample volume minus-H20 445 580 616

Aliquot used ml 200 685 825 860

Tare weight 122.3401 106.5879 104.4895 123.4815

Gross weight 122.3406 106.5962 104.4994 123.4906

Correction factor 0.0011 0.0015 0.0015

Net weight 0.0005 0.0072 0.0084 0.0076

Back Half Organic Particulate

ID Identifier X66 T5 XX87 X71

Sample volume ml 200 410 370 405

Aliquot used ml 200 410 370 405

Tare weight 110.8292 106.4874 109.8344 112.0079

Grcss weight 110.8295 106.5386 109.8789 112.0545

Correction factor 0.0006 0.0006 0.0006

Net weight 0.0003 0.0506 0.0439 0.0460

Total Back Half Particulate

Matter collected 0.0578 0.0524 0.0536

Total Particulate

Matter collected 0.0597 0.0562 0.0582

The back half fractions are the soluble fractions

The total particulate includes all of the front half and back half fractions

F-i
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SOLVAY MINERALS INC

CAE Project No 8190-1

CA Calciner Stack

PARTICULATE WEIGHT SHEET

Run No Blank

Date 1998 January22 January22 January22

Start Time approx 0855 1105 1250

Stop Time approx 1004 1211 1404

Front DI t1O Wash
ID Identifier F52 XX49 116 XX75

Sample volume ml 200 145 190 110

Aliquot used ml 200 145 190 110

Tare weight 122.3401 106.7337 107.5267 106.7998

Gross weight 122.3406 106.7357 107.5294 106.8018

Correction factor 0.0004 0.0005 0.0003

Net weight 0.0005 0.0016 0.0022 0.0017

Front Halt Particulate Filter

ID Identifier 085103 085104 085105

Tare weight 0.3728 0.3748 0.3714

Gross weight 0.3756 0.3779 0.3732

Net weight 0.0028 0.0031 0.0018

Total Front Halt Particulate

Matter collected 0.0044 0.0053 0.0035

Back Halt Inorganic Particulate

ID Identifier F52 X90 G21 F71

Sample volume ml 200 762 772 785

H20 Condensate 200 186 192

Sample volume minus-H20 562 586 593

Atiquot used ml 200 762 772 785

Tare weight 122.3401 105.3634 108.5419 122.7495

Gross weight 122.3406 105.3713 108.5521 122.7560

Correction factor 0.0014 0.0015 0.0015

Net weight 0.0005 0.0065 0.0087 0.0050

Back Halt Organic Particulate

ID Identifier X66 XX9 Xl X22

Sample volume ml 200 385 420 430

Aliquot used ml 200 385 420 430

Tare weight 110.8292 110.2880 113.8470 112.3180

Gross weight 110.8295 110.3268 113.9046 112.3549

Correction factor 0.0006 0.0006 0.0006

Net weight 0.0003 0.0382 0.0570 0.0363

Total Back Halt Particulate

Matter collected 0.0447 0.0657 0.0413

Total Particulate

m1 Matter collected 0.0492 0.0710 0.0448

The back half fractions are the soluble fractions

The total particulate includes all of the front half and back half fractions

F-2
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Particulate Testing

Weight Sheet

Note appearance of particulate

Two volumes e.g 500/100 indicate an aliquot was taken
Indicate Thimble Filter or Beaker in box below

CAB P4 vet 1.9

D\vpIorms\wetght

Page of

jwt

INo

I.D and Sample
Description1

Sample

voIune
ml

Date/

Time

Gross
Wei ht

Tare

Wei ht
Date
Time

Net
Wet ht

1tfty

CAR

QSSIQc
itkJ

///
TEB

ijx1p.o37ig
1zçi 93O

t373O
g3717

f/rfic51DC

/5 1c5
I____

..scfr
373V

hLtQ

CA-c3

cio
TAt

///
TLB

/z 09c u3YQ Jp c5
c/te n3L 3CO o7 /9 ct

13F1 .tL
FIL-Tt1C

flLTEX

CA kZ
FCT$

Locationcf\cZ

OS5vTz

/\JU

ce5-03

CS siC5

TAS-SJ

///
TB

/n cL o.3-I c33-- e/ en
t/zt r3 r.373

3l
33 19 C/9

//
529- k/ cern

cm 3726 /7 109

TCE

///
rL O..8c
c3 372e

t.3/
3qe

s/ eç
i/9 Ir45

TCIB as7fl
FIL1UJZ

CARL

Cacoc
/1

//n rO.3-3
//zEc/Ot33Z

c.14g
c.3-flV

CJ5t

//9 icl

TCEB a3 5/T

////

////_____

TFB

//

-a

F-3
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-n

Clean Air Engineering

Particulate Testing

Weight Sheet

Client Solvay Minerals
Project Number 8190 Analyst Rhoades

Grainger WY
1/23/98

Unit

..L..A

Calciners

51202

Balance Ohaus GA 200D

Page of

Te Front l/2ll2ORinsate

-01

200 1/29 1255 122.3407 1223401 1/23 1450

0.0004

Run Blank 1/30 1300 122.3405

Location All Beaker 122.3405

Type Front 1/2 H20 Rinsate XX49

Brown Particulate

-02

145 1/29 1255 106.7355 106.7337 1/26 0940

0.0021

Run 1/30 1300 106.7358

Location Calciner Beaker 106.7358

Type Front 112 H20 Rinsate T16

Brown Particulate

-03

1/29 1245 107.5291 107.5267 1/23 1445

0.0029

Run 1/30 1305 107.5296

Location Calciner Beaker 107.5296

Type Front 112 H2ORinsate XX7S

Brown Particulate

-04

iio/ 1/29 1245 106.8016 106.7998 1/23 1445

0.0022

Run 1/30 1305 106.8020

Location Calciner Beaker 106.8020

Type Front 112 H2ORinsare F38

Brown Particulate

-08

170/ 1/29 1255 122.3171 122.3161 1/26 0935

0.0010

Run 1/30 1305 122.3171

Location Calciner Beaker 122.3171

Type Front 1/2 H2ORinsate X62

Brown Particulate

-09

155 1/29 1245 114.0884 114.0854 1/26 0935

0.0026

Run 1/30 1305 114.0880

Location Calciner Beaker 114.0880

Type Front 1/2 H2ORinsate F57

Brown Particulate

-10

200/ 1/29 1245 122.3102 122.3076 1/26 0935

0.0023

Run 1/30 1305 122.3099

Location Calciner Beaker 122.3099

Type

Run

Location

Type

Run

Location

Type

Run

Location

Description of Particulate Analyst

Two volumes e.g 500/100 indicate an aliquot was taken

Indicate Thimble Filter or Beaker in box below

F-
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Particulate Testing

Weight Sheet Page of

Run

Location Calciner

Brown Particulate

-05

2/3

105.3713

1430

Beaker

105.3712

105.3712 0.0078

Type Back 1/21120 G21

Brown Particulate

-06

772/ 2/3 0830 108.5522 108.5419 1/23 1440

0.0101

2/3 1430 108.5520Run

Location Calciner Beaker 108.5520

Type Back 1/2 H20 ni

Brown Particulate

-07

785
2/3 0830 122.7562 122.7495 1/21 0935

0.0062

Run 2/3 1435 122.7557

Location Calciner Beaker 122.7557

Type Back 1/21120 G34

Brown Particulate

-11

685 2/3 0830 106.5960 106.5879 1/23 1435

0.0085

2/3 1430 106.5964Run

Location Calciner Beaker 106.5964

Type Back 1/21120 B66

Brown Particulate

-12

825 2/3 0830 104.4991 104.4895 11/12 0850

0.0 101

2/3 1430 104.4996Run

Location Calciner Beaker 104.4996

Type Back l/2H20 F56

Brown Particulate

-13

860/ 2/3 0830 123.4908 123.4815 1/21 0940

0.0088

Run 2/3 1430 123.4903

Location Calciner Beaker 123.4903

Type

Run

Location

Type

Run

Location

Type

Run

Location

Type

Run

Location

9escription of Particulate Analyst Signature

Two volumes e.g 500/100 indicate an aliquot was taken

Indicate Thimble Filter or Beaker in box below Clean Air EngineeringSOLVAY2016_6_002370



-14

11O.8292

0.0001

110.8293

Beaker 110.8293Location All

Type Back 1/2 Mccl XX9

Oily Brown Particulate

-15

385 2/3 0835 110.3268 110.2880 1/26 0935

0.0388

Run 2/3 1435 110.3268

Beaker 110.3268Location Calciner

Type Back l/2MeCl Xi

Oily Brown Particulate

-16

420 2/3 0835 113.9048 113.8470 1/23 1440

0.0574

Run 2/3 1435 113.9044

Location Calciner Beaker 1139044

Type Back l/2MeCl X22

Oily Brown Particulate

-17

430/ 2/3 0830 112.3554 112.3180 1/23 1430

0.0369

Run 2/3 1435 112.3549

Beaker 112.3549Location Calciner

Type Back l/2MeC1 T5

Oily Brown Particulate

-18

410_/ 2/3 0835 106.5387 106.4874 1/23 1440

0.0510

2/3 1435 106.5384Run

Beaker 106.5384Location Calciner3

Type Back l/2MeC1 XX87

Oily Brown Particulate

-19

370 2/3 0835 109.8790 109.8344 1/21 0945

0.0443

2/3 1435 109.8787Run

Beaker 109.8787Location Calciner3

Type Back 1/2MeC1 X71

Oily Brown Particulate

-20

405/ 2/3 0835 112.0543 112.0079 1/23 1435

0.0468

Run 2/3 1435 112.0547

Location Calciner Beaker 112.0547

Type

Run

Location

Type

Run

Location

Type

Run

Location

Client Solvay Minerals Project Number 8190 Analyst Rhoades

Plant Cirainger WY Unit Calciners Balance Ohaus GA 200D

Particulate Testing

Weight Sheet Page of

volumes e.g 50W 100 indicate an aliquot was takeTDescription of Particulate Analyst Signature

Indicate 1himble Filter or Beaker in box below Clean Air EngineeringSOLVAY2016_6_002371
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SOLVAY MINERALS INC Cflent Reference No 4500024582

GREEN RIVER WYOMING CAE Project No 8190-1

CHAIN OF CUSTODY

Revision
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SOLVAY MINERALS INC Cflent Reference No 4500024582
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Smcvç
Ccf3

run1
955-1104

acvolts 250 320 240 300 320 320

acamp 150 320 180 330 320 310

dckv 38 40 38 36 40 42

dcmilfamp 500 1750 800 1750 1750 1750

30 100 60 100 100 100

run2 1145-1254

acvolts 220 310 240 300 320 320

acamp 110 320 240 320 315 310

dckv 38 41 36 37 41 42

dcmiHamp 600 1740 800 1750 1700 1750

29 100 50 100 100 100

run 1344-1431

acvolts 220 310 240 320 320 320

acamp 110 310 240 320 310 320

dckv 38 42 36 37 41 42

dcmillamp 600 1750 800 1700 1700 1750

30 100 65 100 100 100

during run the vibrators were turned off and bottom of precip was filled with product

operator turned on vibrators and got sharp decrease in nox and increase in co and voc on instrum

possible an increase of 02 into the system

H-3
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SOURCE CA-I/2

AQDI7
TEST DATE 1122/98

RUN FIELD AMP VOLT MA KV SCR KW SIM

855-1004 IA 114 344 869 31 45 39

lB 180 384 1359 41 25 70

IC 173 377 1280 39 45 65

ID 156 403 1219 42 63

IE 180 367 1403 39 37 67

IF 187 451 1399 39 45 84

2A 134 23 19 144 12

2B 126 395 802 40 66 43 17

2C 187 465 1399 39 46 87

2D 182 419 1407 33 53 76

2E 188 433 1407 34 56 80

2F 187 432 1399 28 59 81

RUN FIELD

1105-1211 IA 115 343 877 31 45 39

lB 179 388 1335 41.4 25 69

IC 171 381 1256 39.6 45 64

ID 151 408 1180 42.3 62

IE 179 373 1403 39.7 33 67

IF 187 453 1403 39.8 34 83

2A 140 47 10.8 146 13

2B 154 415 1122 39.8 58 51 17

2C 187 460 1399 37.5 52 86

2D 186 422 1407 32.7 52 79

2E 188 435 1403 34.5 53 81

2F 185 430 1403 28.2 58 81

RUN FIELD

1255-1404 IA 116 336 885 30.6 45 39

lB 184 378 1391 40 25

IC 178 373 1312 38.4 45 66

ID 161 400 1266 41.4 65

IE 183 363 1403 38.7 40 66

IF 187 449 1391 39 50 84

2A 126 79 23.9 147 12

2B 141 400 830 39.3 74 47 16

2C 182 463 1407 38.3 49 86

2D 184 424 1407 32.4 56 79

2E 188 432 1391 34.2 55 80

2F 187 431 1407 27.8 59 80

H-6
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